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TO: ALL INTERESTED PARTIES

On behalf of the WATER RESOURCES PLANNING QOUNCIL, a body created by the New

York State Legislature in 1984, | am pleased to announce the approval of this
statewide water resource management strategy. The Council has also approved

water resource management (substate) strategies for each of 13 regions of New
York State.

These "strategies" are intended to provide for each of the regions of the state
"...a framework upon which future specific actions that respond to water supply
needs..." would be based. The Legislature, in assigning the Council! the
responsibility of approving such strategies on a biennial basis, recognized that
water resources planning and management issues had to be addressed as an
evolutionary process. Such a process explicitly acknowledges that climatic,
ecological, hydrologic, demographic, and socio-economic changes greatly
influence and affect the availability and uses of the water resource.

In the course of developing these strategy documents we were pleased to find
that water resources, particularly as they relate to the quantity and quality of
drinking water supplies, are matters of great concern and interest to the
general public, envirommental and public interest groups, and public officials
and is indicative of the importance these resources play to the economic and
social viability of New York State.

As the Water Resources Planning Council begins the process of reviewing this and
all other strategy documents in fulfillment of its statutory obligations it
welcomes comments, suggestions and recommendations.

Respectful ly,

Welec &7

Walter R. Lynn, Chai
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A RESOLUTION
WRPC-88-14

WHEREAS, the New York State Department of Environmental Conservation and
the New York State Department of Health surveyed municipal water
supply systems in order to determine their current and future water

needs; and

WHEREAS, the Depar&:ent of Envirommental Conservation and the Department of
Ilealth gathered information on agricultural, commercial and industrial
current and future water needs; and

WHEREAS, the Department of Envircnmental Conservation and the Department of
Heaith held public information meetings to gather information and
opinions from interested public partiec on this strategy; and

WHEREAS, the Water Resources Planning Council held public hearings on this
strategy in order to receive public responses to the Department of
Envirormental Conservation and Department of Health recammendations;
and

WHEREAS, the Depariment of Environmental Conservation and the Department of
Health revised and modified their draft recammendations in response to
many of the suggestions and camments provided by members of the Water
Resources Planning Council, as well as those offered at the public
hearings and meetings; and

WHEREAS, the New York State Water Resources Management Strategy shall be
the gereral framework and conceptual basis for recommendations for
water supply planning and actions;

THEREFORE, BE IT RESOI

That the Water Resources Planning Council hereby approves the New York
State Water Resources Management Strateqv.

f{/’;«é;://:_. A M P% /2/ 8/8 8

Executive Secretary Chairperson Date
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EXECUTIVE SUMMARY

Mew York State Water Resources Management Strategy

New York State receives more water in precipitation than it uses to
support its population and is therefore regarded as water-rich.
However, droughts and population concentrations cause periodic water
shortages, particularly in southeastern Mew York. The frequency of
these problems is unacceptably high. Distributing water resources to
these areas is becoming an increasing concern. The New York City
system, for example, today uses an average of nearly 300 million
gallons per day (mgd) more than its calculated safe yield. An
approach that combines demand reductions and supply supplements
will be needed to continue providing adequate quantities of drinking
water into the 21st century.

The New York State Water Resources Management Strategy evaiuates
the water resource problem in detail. It analyzes management,
financing and the problems presented by different geographies and
population densities around the state. Strategies prepared for 13
substate regions contain additional recommendations for managing
particular regions' water resources. This statewide strategy
recommends actions for major regional issues in southeastern New
York which affect the state's water resources as a whole in addition
to statewide issues. The goal of this strategy is to ensure the
availability of reliable supply when and where it is needed, in
adequate quantity and quality, at reasonable cost, consistent with
sound environmental practices.

The strategy is intended to be an evolving document, responsive to

needs and conditions throughout the state. It provides the guidelines"

for developing an ongoing Water Resources Management Program. The
Strategy will be reevaluated and revised, as necessary, every two
years beginning in 1990, to reflect changing times and circumstances.

The New York State Departments of Environmental Conservation and
Health are the lead agencies. However, implementation of the strategy
will 'require the combined efforts of state and local governments,
public and private water purveyors, and water users who draw from
municipal systems or from their own supplies, in all economic sectors.

The Strategy includes recommendations for a wide range of state and
local actions to improve water resources management and supply
systems in the state. Some actions will need extensive funding, and
some will cost little or nothing. Mary of the recommended
improvements are already begun. The strategy recommendations will
also require new legislation, a summary of which is in Chapter V.
The major recommendations are as follows:

1. Major Regional Issues - Southeastern New York

Adequacy of supply for the New York City system is a major
concern in southeastern New York and for the state as a whole
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because the system serves almost half the state's populaticn.
Normal demands on the system now exceed the dependable yield
by about 300 million gallons per day. The city experienced

water shortages in the 1980-1981 and 1985 droughts, and severe
water use restrictions were necessary. Even with conservation, a
deficit of 300-800 mgd has been estimated for the year 2030. The
ongoing detailed water demand study must be completed to
determine the projected water supply deficit more accurately.
Water conservation and metering programs, short-term
supplemental supply actions and long-range planning are
required to meet demands on the New York City water supply
system.

Long Island's vast aquifer system is the largest and most
important groundwater resource in New York State. It is the
only source of drinking water for over three million people. High
demands on the aquifer have stressed the system. The aquifer
also is particularly vulnerable to pollution from development and
associated sources of contamination. Increased concern about the
magnitude and complexity of groundwater problems, particularly
the threat of pollution by toxics, led to a review of resource
management needs and development of the Long I[sland
Groundwater Management Program (LIGMP). The LIGMP Report
(DEC, June 1986) contains the framework for program actions to
protect and improve the quantity and quality of groundwater.
The LIGMP recommendations should be implemented.

Water Conservation and Metering

The state should require each water supplier serving more than
5,000 people to have a water conservation plan. The state should
establish clear guidelines, conservation goals and provide
technical assistance to suppliers on how to calculate and
document water conservation savings and report on such
savings.

State law should mandate universal metering of all major
self-supplied water uses and all public water supply systems,
including both service connections and production sources,
within ten years. Although agricultural self-supplies and
household wells would not be included except when already
mandated by law, the agricultural component will be monitored
by statewide representative sampling and monitoring.

Water conservation measures and metering of public water
systems are most needed in the New York City supply system
and on Long lIsland.

Infrastructure Improvement

The capital improvement estimates for all water supply systems
surveyed in the regional studies total $9.224 billion, including
$8.986 billion for the large systems and $238 million for the small
systems.
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The information to estimate infrastructure needs was derived
from water system operators, from the most recently published
engineering reports, and data on file in local and state
government offices. Proposed projects were reviewed for overall
compatibility. All systems serving 5,000 or more people (large
systems) were surveyed. A representative sample of systems
serving less than 5,000 people (small systems) were surveyed.
The cost of the infrastructure needs of the small systems not
surveyed was extrapolated from the surveyed system's costs.

As a first step in meeting these needs, the state should
establish a program to provide technical and financial assistance
to municipal and investor-owned public water supply systems, to
complete detailed system studies of improvement needs and to
prepare capital expansion and improvement plans.

Programs to generate this money are suggested, the most
desirable of which is a leveraged equity loan program discussed
in Chapter Ill.

Registration of Major Water Supply Withdrawals

To gain crucial data on how much and where water is used and
to help sustain the capabilities of the state water resources to
serve present and future users, the state should enact
legislation requiring registration with DEC of any withdrawal of
water exceeding 100,000 gallons per day during any 30-day
period, anywhere in the state,

In addition, the state should evaluate the need to establish
permit programs or an allocation system for other uses in
addition to public water supply.

Water Quality Protection

Greater efforts are needed to protect and preserve water supply
sources through vigorous enforcement of water poliution control
laws, more effective watershed rules and regulations and
stronger local land use controls. The state Department of Health
should consider mandating filtration of all surface water supplies
and should develop priorities for compliance. All water suppliers
serving more than 5,000 people should report annually to their
customers on issues affecting the water supply, including
specific water quality data.

The state Department of Health and localities should continue
working to achieve adequate treatment of groundwater, to
monitor for contaminants, and to promulgate and implement state
standards for organic chemicals in drinking water.

Improved Management of Small Water Supply Systems

The state should expand existing programs to improve the
physical condition, operation and management of small water
supply systems (those serving fewer than 5,000 people.)
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Such programs should also provide technical and financial
assistance to small systems on water resources and adequacy of
supply, including water conservation. The Department of State
should continue the Self-Help Support System to assist small
communities in using their own resources to alleviate local water
supply problems, including system operation, maintenance,
financing and management.

Data Needs

An adequate and reliable data base is essential to manage water
resources. Existing data are not integrated, there are significant
data gaps, and the reliability of data is often suspect. The state
should develop an expanded data base that will provide the
character and quality of information required for sound water
resources and water supply management. The state should
integrate and coordinate state, federal, and local agency
programs relating to water resources data in order to facilitate
data collection, storage, retrieval, and analysis.

The state shquld establish uniform criteria and methodologies for
determining dependable yield of surface and groundwater sources
and provide technical assistance to water suppliers for making
these determinations.

It is imperative that this program go forward if our precious water
resources are to remain the strength of the Empire State.
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Summary of Recommendations
in the Statewide Water Resources Management Strategy

Background

New York has an abundance of good quality water that historically has provided
safe and reliable supplies for domestic and municipal purposes, industry,
agricul ture, power generation, recreation and fish and wildlife. However,
recent water shortages due to drought, increased contamination of groundwater
suppl ies, increased water demands and the deteriorated condition of water
supply systems point out the need for a sound, efficient water resources
management strategy for the state.

The New York State Water Resources Management Strategy has been developed in
response to this need. The strategy is designed to meet the water supply
requirements of residential, agricultural, industrial and conmercial users and
to assure the highest possible quality and quantity of New York State's water
resources. The strategy includes recammendations for a wide range of state
and local actions to improve water resources management and water supply
systems in the state.

Recommendations

A. Water Quantity

1. Water Conservation

The state should:

- Require each large water supplier serving more than 5,000
people to have a water conservation program as part of a water
supply management plan.

- Establish clear guidelines on how to calculate and document
water conservation savings and require large water suppliers to
report on savings.

- Help large water suppliers evaluate the benefits, reliability,
and economic, envirormental and social costs of water
conservation measures in their conservation plans.

- Provide technical assistance on long-term and emergency demand
management, leakage and waste control, conjunctive management,
operating rules, and public education and information to water

suppliers,

- Require large water suppliers to file reports with the state
containing specified information; report annually to their
customers on water-related issues, including conservation; ard
use billing formats that highlight water use.
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Provide guidelines for large water supplies to establish water
conservation goals based on water supplier specific
information.

Identify special problem areas.

Evaluate modifications of the state low flow fixtures law.

Conduct feasibility study on retrofitting water saving plurbing
fixtures in state facilities.

Establ ish and maintain comprehensive public information and
education programs on water conservation.

Advise businesses, industries and institutions to reduce water
waste.

Retrofit plurbing fixtures in state goverrment facilities.

Localities, should develop camprehensive water conservation programs
that include measures to:

Distribute water conservation materials.
Conserve water used for public purposes.
Retrofit plunbing fixtures in local goverrment facilities.

Promote water-saving plurbing fixtures in residences; consider
the feasibility of a residential plumbing fixtures retrofit

program.

Incorporate the state low flow fixtures law into local codes.
Make local plunbing codes more restrictive than the state law.
Consider [imitations on the size of turf planted areas (lawns).

Establish a clear process for enforcement of local water
conservation programs.

Establish effective control over stolen water and unauthorized
water use.

Impose water use restrictions during droughts and other water
supply emergencies.

New Water Supply Source Development

The state public water supply permit system should require water
suppl iers seeking to develop new sources to demonstrate that the
following conditions have been met:

They have effective water conservation programs in place.

SR-2.
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- They are using existing sources as efficiently as feasible.

- They have made any feasible facility adjustments or expansions
for the efficient delivery of water from existing scurces.

- They have identified all alternative water supply sources.
The state should identify water surplus/deficit areas.

Registration of Major Water Supply Withdrawals

To better understand how much and where water is used and help
sustain New York State's water resources to meet present and future
uses, the state should enact legislation requiring registration with
state Department of Envirormental Conservation of any withdrawal of
water exceeding 100,000 gallons per day during any 30-day period
anywhere in the state.

Large Diversions and Consurptive Uses

The state should enact legislation establishing a DEC permit program
to control large diversions and consumptive uses (more than

two million gallons per day, during any 30-day period, anywhere in
the state,) from all New York drainage basins.

Water Use Regulation

To more adequately protect sources from overuse the state should
evaluate the need to establish permit programs or an allocation
system for other uses in addition to public water supply.

Instream Flow Management

The state Department of Envirommental Conservation should:

- Adopt a policy and develop criteria for minimum flows in all
streams to balance campeting uses, with drinking water supply
receiving the highest priority.

- Review al! impoundments in the state to identify problems and
opportunities to balance competing uses through instream flow
management.

- Make recammendations to minimize impacts upon fish and wildlife
resources and other instream uses such as recreation,
transportation, navigation, and power generation.

- Require that new water intake structures be designed to
minimize impacts to aquatic organisms, and that impacts of
existing structures be reviewed during l|icense or permit
renewal processes.
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Economic Development

The state departments of Economic Development and Envirormental
Conservation should help municipalities to use their available
excess water supply capacity to promote economic development which
takes advantage of available water supplies, and should guide
water-intensive development toward areas with readily available
supplies in a manner consistent with other resource menagement
objectives.

Localities should consider the availability of water when making

local

land use and economic development decisions.

B. Water Quality

1.

Protection of Water Supply Sources

The state Department of Envirommental Conservation should:

Continue to vigorously enforce state water pollution control
laws.

Set priorities for envirormental management programs (e.g.,
discharge permmits, solid and hazardous waste disposal,
hazardous waste site cleanup) to take into account water
quality protection for water supply sources.

Continue to ensure that state standards and classifications for
surface water and groundwater are adequate to protect water
supply sources.

Link canpliance with discharge permits for sewage treatment
plants to state assistance on operation and maintenance and
disseminate information on permit violations to all concerned
local entities.

Require the continuous disinfection of wastewater tributary to
sources of public water supply through SPDES permits as
necessary.

Take steps to assure full implementation of the federal! and
state sole source aquifer programs, including the Incompatible
Uses Law.

Provide technical assistance and information to local
govermments on protecting water supply sources.

The state Department of Health should:

Continue to vigorously enforce state drinking water protection
laws and regulations.

Ensure that state drinking water standards are stringent enough
to protect public health and safety.

SR-4,
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- Issue final guidelines for watershed rules and regulations
programs, require watershed rules and regulations programs for
all water suppliers, and develop a program for enforcement of
approved watershed rules and regulations.

- Require water suppliers to report annually on water quality.
The two departments jointly should:

- Ensure that surface water, groundwater and drinking water
standards are coordinated for consistency.

- Identify priority areas for watershed protection, establish
special standards for critical watershed protection areas.

- Develop alternative methods for watershed protection, invoiving
coordination among state programs for control of point and
non-point sources, watershed rules and regulations, and
protection of sole source aquifers and wel lheads.

Local goverrmments should adopt and aggressively apply watershed
rules and regulations or land use controls to protect water supply
sources including land acquisition program.

Water Treatment

DOH should require filtration of all vulnerable surface water
supp! ies and develop guidelines and priorities for campliance, and
also should consider mandating filtration for all other surface
water supplies.

Local govermments should initiate efforts toward the construction of
filtration facilities on surface water supplies.

The state should provide technical and financial assistance to small
water supply systems for treatment facility planning.

DCH and localities should continue working to achieve adequate
treatment of groundwater, to monitor for contaminants, and to
pramulgate and implement state standards for organic chemicals in
drinking water.

C. Water Supply System Management

1.

Water Rates That Reflect the True Cost of Water

To achieve the goal of charging the true cost of water, DEC, DOH,
PSC and Office of the Camptroller should:

- Establish uni form accounting procedures, including a separate
water account, for better financial control and more effective
management of water supply systems.
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- Establish guidelines and audit procedures for determinirg the
true cost of water, including costs of both water supply and
sewerage where one utility provides both services.

- Condition state financial or technical assistance upon water
utilities charging the true cost of water.

- Repeal the current provision making water districts ineligible
to accurulate capital reserve funds.

Water Metering

State law should mandate universal metering of all public water
supply systems, including both service connections, and production
sources and metering of major self-supplied water uses, within ten
years. Agriculture and Household wells would not be included except
where already mandated by law and/or are significant users,

Localities should be required to maintain accurate records of water
consumption by major categories so that rates and billing can be
tied to use, and unaccounted-for water can be identified and
corrected.

Supply Management

DEC should provide technical assistance to water suppliers on sound
management of current supplies, including measures for long-term and
emergency demand management, leakage and waste control, operating
rules, conjunctive management and public education and information.

Improved Management of Small Water Systems

DOH should continue to place emphasis on the regulation of small
systems in order to improve the physical condition, operation and
management of small water supply systems.

DEC should provide technical assistance to small systems on water
resources and adequacy of supply, including water conservation.

The Department of State should continue the Sel f-Help Support System
to assist stall coomunities in using their own resources to
alleviate local water supply problems.

DEC and DOH should develop a camputerized uniform data collection
and reporting system and provide training for small system
operators.

Localities should:

- Improve operation, maintenance, financing and management of
small systems,

- Overcome the limits of small systems by assisting small systems

to join with others through such measures as regionalization,
privatization or joint service contracts.

SR-6.

41 HET3H 40 INTMUIMYGEA AIVLS MHOA MaN



Regional Water Supply Systems and Interconnections

To encourage regional water supply systems and interconnections, DEC
and DOH should:

Further identify opportunities for regionalization and
interconnections and determine necessary research, studies, or
analysis.

Make a detailed assessment of impediments to regionalization
and ways to overcome them.

Provide technical assistance to localities to investigate
regional water systems and interconnections.

Require interconnections between water supply systems for
permanent use where technically, economically, and
envirommental ly feasible, and for temporary use during
emergencies.

Water Supply Planning

DEC and DOH should require suppliers providing water to more than
5,000 people to submit water supply management plans, that include:

A water conservation program.

Assessment of the safe yield and capacity of existing sources
and facilities.

Analysis of present and future demands, including the -
evaluation of the effectiveness of water conservation.

A source and facility development program to meet current and
projected demands.

A system rehabilitation and improvement program, and preventive
maintenance plan.

A capital expansion and improvement plan.

A contingency plan, including emergency sources (especially for
droughts), interconnections for flexible and reliable system
operation, water use restrictions, emergency response, and
other appropriate actions.

The creation of or revision to watershed rules and regulations.

DEC and DOH should provide technical and financial assistance for
preparation and implementation of water supply management plans,
including a guidance manual and pilot management plan.
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PEC and DCOH should ensure that the management plans prepared by
suppliers and counties are mutually consistent and are consistent
with this statewide strategy.

DCH should require community water suppliers to prepare and submit
emergency plans in accordance with recent legislation.

DEC and DOH should conduct camprehensive water resources planning in
preparation for revisions of the statewide and substate strategies.
Such planning should be directed toward both site - specific
programs and projects and further development of the substate
strategies.

Water Supply System Improvements.

The state should establish a program to provide technical and financial
assistance to municipal and investor-owned public water supply systems to
complete detailed system studies of improvement needs and prepare capital
expansion and improvement plans. These plans should be consistent with
the statewide and appropriate substate strategies.

DEC, DOH, Comptroller and the state Public Service Comission should
develop uni form accounting procedures, establ!ish audit procedures to
determine the "true cost" of water, and improve each community's ability
to represent its need for and its financial capacity to support capital
projects to rehabilitate, improve, or expand existing water supply
systems.

DEC, DOH and PSC should assist water suppliers to establish water service
delivery goals based on state policies and local conditions.

The state should establish a capital reserve fund from funds obtained
primarily through federal grants to provide low interest revolving loans
to water suppliers to improve water supply systems.

The state should continue to seek and support federal technical and
financial assistance for improvement of water supply systems.

Local goverrments should continue to establish local water authorities to
obtain the capacity for revenue bond financing and for other benefits
provided by authorities.

Data and Research

The state should integrate and coordinate state, federal, and local
agency programs relating to water resources data in order to facilitate
data collection, storage, retrieval, and analysis.

The state should develop an expanded data base that will provide the
character and quality of information required for sound water resources
and water supply management.

17 UITYTH 40 INTNIHYA30 TIVIS NHOA MIN



To obtain adequate water quantity data the state should:
- Complete regional mapping of surficial waters across the state.
- Support the National Weather Service climatological data program.

- Expand the present cooperative data program on water resources
between the state and the U.S. Geological Survey.

- Establish a statewide well registration program.
- Require statewide registration of well drillers.
To obtain adequate water use data the state should:

- Utilize an integrated standard data base for all water use data in
the state, and develop a computerized data base management system,
such as a GIS.

- Require major (more than 100,000 gpd during any 30-day period)
sel f-supplied users to file quarterly reports on monthly and maximum
day use.

- Develop improved estimates of present and projected self-supplied
water use.

- Establish an agricultural water use data research and monitoring
system to develop improved and reliable estimates of present and
proposed agricul tural water use.

- Campile and integrate data on other water uses, such as power
generation, navigation, and recreation.

Vlater suppliers should be encouraged to purchase and use micro-computers
for their data collection and reporting system, where appropriate, and
the state should provide a computer program and training.

The state should establish uniform criteria and methodology for
determmining dependable yield of surface and groundwater sources, and
provide technical assistance to water suppliers for making these
determinations.

The state should evaluate supplemental irrigation water use and establish
a supplearental irrigation technology program.

Research Meeds

The Water Resources Planning Counci! with the assistance of the New York
State Water Resources Institute, should establish a research agenda,
based on broad input and review, giving priority consideration to areas
of research most needed to further development of the water resources
strategy for New York State.
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F. Publ ic Awareness, Education, and Involvement

CEC, DOH and other agencies within state and local govermments should
coordinate and expand public involvement, and should develop new programs
and materials to increase understanding of water resource management
issues.

Substate Regions

These recommendations reflect findings of the substate water resources
management studies. Full discussions of those findings can be found in the
respective substate strategy documents. The two substate regions discussed in
this document are the most significant in terms of changes and improvements
which affect overall water resources management in New York State.

A. Delaware-Lower Hudson Region

1. New York City Water Supply Deficit

New York City should eliminate present and projected water supply
deficits through an integrated program to reduce demand, supplement
supply, and plan for droughts and emergencies to include:

- A long-term water conservation program requiring metering,
water conserving plunbing fixtures, and leakage control.

A detailed water demand study.
- Evaluation of potential sources for additional supply.
New York City should:

- Continue preliminary engineering planning for the possible
development of Chelsea and alternative sites to determine the
maximum potential capacity of the facilities acting as a
supplemental supply and utilizing existing aqueducts. The
planning should incliude provision for filtration of all water
drawn from the Hudson. As soon as possible, a maximum
practical pumping/treatment rate should be established taking
into account site constraints, connections to and capacities of
the existing City agueducts, etc. Based on feasibility studies
to date, it is expected that the maximum rate will be between
200 and 300 mod.

- Due to the present uncertainty of actual and projected water
deficits for the New York City system, short-term and long-term
planning which addresses the development of supplemental
supplies is prudent and should be continued. This planning
activity should look at supply alternatives, demand management,
water conservation, hydrologic, and ecological impacts, the
high flow skimming project and groundwater deveiopment in order
to provide a thorough cost-benefit analysis of all viable
supply options.

SR-10.
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The state should remain an active participant in New York City's
water management planning program, and should:

- Support New York City efforts to develop and implement
comprehensive water conservation and metering programs.

- Continue the joint effort with Mew York City and other regional
interests to complete the detailed water demand study.

- Continue to participate in the evaluation of impacts of the
water conservation and metering programs.

- Assist New York City in developing contingency plans for major
droughts that may occur during the interim period before other
actions to reduce the deficit are completed.

- Participate on the Mayor's Intergovermmental Task Force to
evaluate alternatives for long-term water supply.

Regional Institutional Framework

The state and regional utilities should explore alternative regional
institutional frameworks for long-term water supply management
within the Delaware-Lower Hudson Region, in cooperation with local
interests, and develop a mutually acceptable framework to be

establ ished in the region.

Long Island Region

To meet the special needs of Long Island (including Nassau, Suffolk,
Kings and Queens counties), the state, with appropriate assistance from
federal and local agencies, should:

Maintain a camprehensive ground and surface water monitoring system,
an island-wide hvdrologic data base and an integrated data
management system.

Develop specific criteria for determmining quantity aspects of the
Region's water resource; identify present and future quantity
shortfall areas; and require appropriate local agencies to develop
specific plans to decrease consurptive water use in affected areas.

Continue to enforce pumpage |imitations and requirements for water
conservation, where applicabie, with adjustments as conditions and
new information warrant.

Continue to require water conservation plans from all Nassau County
water suppliers and as part of all Long Island Well Pemit
Applications.

Make additional investigations of the Lloyd and Magothy Aquifers in
Nassau County.

SR-11.
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- Coordinate state, regional and local groundwater management
activities through annual meetings and program audits.

- Implement site-as-a-system management in select areas.
Massau County should:

- Update and finalize the draft Master Water Plan for Nassau County to
provide a clear framework for county water resource management
activities.

- Conduct more detailed studies, including studies of envirommental
impacts, for development of an intra-county transmission system.

Suffolk County should:

- Implement recommendations of the Suffolk County Water Resources
Management Plan.

- Via the Suffolk County Water Authority, efforts should continue
to extend service into areas presently not served, particularly
areas experiencing contamination of private wells,

New York City should prepare a Brooklyn/Queens Water Resource
Management Pian, based on work already performed as part of the
Section 205(j) Study.

Local goverrments and water suppliers should implement additional
water conservation measures in areas where supply is a major
concern, including all of Nassau County and the insular areas of
Suffolk County.

The Long Island Groundwater Management Program is incorporated into
this Strategy, and all pertinent agencies and interested parties
should continue to implement its recommendations.

The Long Island Coordinating Council should meet on a regular basis.

Major Inter-Region Water Management

1. Conjunctive Management

New York State, New York City and appropriate federal agencies
should investigate in detail all aspects of conjunctive management
of New York City water supplies and Long Island groundwater and
develop a definitive recomendation on the feasibility of this
option for long range inter-region water management.

Upstate Groundwater Management

The Upstate Groundwater Management Program has been incorporated into the
statewide water resources management strategy. The following
recommendations are sumary of some of the recammendations in the Upstate
Groundwater Management Program report, Decerber 1987.

SR-12.
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The state should:

- Maintain existing groundwater classification and standards to
support the policy objective that all fresh groundwater in the state
will be preserved for the best usage as potable water.

- Establish sound and defensible standards for both drinking water and
ambient water quality and reconcile any inconsistencies that may
exist.

- Use the following order of priority for state actions affecting
groundwater: wellhead, primary aquifer, including sole source
aquifer, principal aquifer, other areas.

- Require all upstate public water supplies using more than 100,000
gallons per day from groundwater to define the wellhead areas of
their supply wells.

- Evaluate the scope of rural drinking water problems and alternatives
for state action.

- Conduct adequate monitoring programs for primary and principal
aquifers and for public water supplies.

- Maintain the groundwater problem inventory.
- Maintain the Public Water Supply Well Closure List.

- Amend the Incampatible Uses Law to add upstate primary aquifers and
implement the law.

- Encourage local govermments to develop critical area protection
programs for primary and principal aquifers and develop a technical
guidance manual on local land use controls.

- Aggressively pursue watershed rules and regulations for public water
supply wel lhead areas.

- Maintain an adequate, balanced groundwater contamination response
capability.

All agencies and interests should continue to inplement recammendations
of the Upstate Groundwater Management Program.

SR-13.
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Chapter |I. Introduction

Legislation

Preparation of a water resources management strategy is mandated by the Water
Resources Management Strategy Act (Article 15, Title 29, New York State
Envirommental Conservation Law) of 1984, The law directs the state Department
of Envirommental Conservation (DEC), with participation of the state
Department of Health (DOH) and regional planning and development boards, to
precede the strategy with a statewide inventory of significant deficiencies in
water systems and an assessment of local funding capabilities.

The law stipulates that the statewide strateay shall be camposed of substate
water resources menagement strategies which "recognize the natural boundaries
of the water resources basins, watersheds, and aquifers and existing
significant deficiencies of water supply." Thirteen substate regions were
established for planning purposes (Figure 1). All the strategies address
present water supply problems and future water supply needs with the goal of
"(meeting) the water resources requirements of residential, agricul tural,
industrial and commercial users of these resources."

The law further provides for establishment of a 15-member Water Resources
Planning Council within DEC. The council is required to receive the substate
and statewide water resources management strategies from DEC, hold public
hearings in each substate region and determine whether the strategy shal! be
"approved with modifications or disapproved." The approved strategies must be
adopted by DEC and DOH and other appropriate state agencies in a form
determined by the council. Finally, at least once every two years, the
strategy must be reviewed and, if necessary, amended.

Objectives

The broad overal| objective of the state water resources management strategy
is to meet the water resources requirements of residential, agricultural,
industrial and cammercial users and to assure the highest possible quality and
quantity of New York State's water resources. Within this broad framework the
strategy is designed to meet a nurber of other major criteria. These include:

- Providing quantities of water necessary for the requirements of
residential, agricultural, industrial, institutional and commercial users
while protecting envirommental quality.

- Ensuring the delivery of a safe and aesthetically pleasing supply of
drinking water to all residents of New York State and providing water of
acceptable quality for agricultural, industrial, institutional and
commercial uses while protecting envirormental quality.

- Improving overall management of water supply systems to help ensure the
optimum use of the water resources of the state.

- Encouraging the improvement, restoration and enhancement of water
development and delivery from source to user.
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New York State
Water Resource Management
Substate Regions

Figure I-1
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- Fostering the development of means for research, data-gathering and
management to facilitate informed decision-making.

- Ensuring and expediting adoption by appropriate state agencies, biennial
review and implementation.

Procedure

DEC and DOH began preparation of the state water resources management strategy
in 1985, and a draft was campleted in 1987. The draft was based on
information from the substate studies and strategies that had been completed
or were in progress at the time and on other available studies and reports.

Common features of the substate studies and strategies were incorporated into
the statewide strategy, which also addressed other water resources management
issues of statewide concern that were not considered in the substate studies.
Together, the state and substate strategies were conceived as a comprehensive
set of actions recomended to meet statewide water resources management needs
and to address regional and local system-specific problems and conditions.

Concurrent with preparation of the draft strategy, the Water Resources
Planning Council considered criteria for the state and substate strategies and
finalized the criteria in January 1987. The draft strategy could not satisfy
all the criteria because of data gaps and other lack of information, and it
was recognized that additional studies would be needed during the strategy

updating process.

The Water Resources Planning Council requested DEC to hold public hearings on
the draft state strategy and substate strategies to receive cooments. One or
more hearings were held in each of the 13 substate regions from July 1987
through April 1988. Many comments were received and have been taken into
account in revising the draft. '

The Water Resources Planning Council also undertook a detailed review and
discussion of the draft state strategy by sections and the views of the
Council members are reflected by numerous revisions in the draft.

Additional assistance in the state and substate strategies has been received
from regional planning and development boards, local health departments and
other local agencies, consultants, and water suppliers.
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Chapter I1. Water Resources Availability and Uses -- Concepts and Terminology

A.

Available Water Resources

Water is a renewable resource that constantly circulates between the
oceans, atmosphere and land in a natural process called the hydrologic
cycle. Water evaporates into the atmosphere from the oceans and land and
then condenses and falls back as rain or snow. Part of the precipitation
flows over the land surface to streams and lakes and to the ocean.
Another part enters the soil and is transpired by plants or becomes part
of the groundwater system.

New York is rich in water throughout the hydrologic cycle, where it
occurs as precipitation, surface water and groundwater . However, the
state's water resources are not uniformly distributed, either temporally
or geographically. Consequently, there are significant variations in
available water supplies which in turn greatly affect water management
and use. These variations are detailed in the following sections.

Climate and Precipitation

The climate of New York is humid-continental. Additional tempering
influences of the Atlantic Ocean occur on Long Island and in
southeastern New York, and of Lakes Erie and Ontario on their adjoining
areas.

Under normal conditions, New York receives average annual precipitation
of 40 inches with a range fram about 30 inches along the western Lake
Ontario shore and in the Lake Champlain valley to about 52 inches in the
southern Catskills and southwestern Adirondack Mountains. The areal
distribution of precipitation generally conforms to relief patterns and
storm tracks across the state. Precipitation is fairly evenly
distributed on a seasonal basis. The least amounts generally occur in
January and February and the highest amounts may occur in several other
months depending upon location. Statewide droughts are comparatively
rare; the most extended and severe droughts have occurred in southeastern
New York.

The state's average annual precipitation is equivalent to 91 billion
gallons of water per day, or about 5,000 gallons per capita per day.
Slightly less than half (43 billion gallons per day) is lost to the
atmosphere through evapotranspiration. About a third (27-31 billion
gallons per day) runs off into surface waters, and the remainder
(14-18 billion gallons per day) seeps into and recharges groundwater
resources.
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Surface Water Resources

Surface water occurs in the many miles of rivers and streams and the
large nurber of lakes, ponds and reservoirs in the state., These include:

- 70,000 miles of rivers and streams.
- 242 miles of rivers bordering other states and Canada.
- 3,100 miles of coastline.

- 7,500 lakes and ponds with at least 5,300 square miles of surface
area.

- 1,477 square miles of marshes and wetlands.
- 22,164 billion gallons, or 68 million acre feet, of surface waters.

- 324 reservoirs.

- 4,074 billion gallons, or 12.5 million acre feet, of reservoir
storage capacity.

About 10 percent of the state area is covered by surface water. Major
rivers include the St. Lawrence, Hudson, Susquehanna, Oswego, Mohawk,
Delaware, Black, Genesee and Al legheny. The largest interior lakes are
Lake George, Chautauqua Lake, Oneida Lake and the major Finger Lakes:
Canandaigua, Keuka, Skaneateles, Seneca and Cayuga. Freshwater supplies
in the two Great Lakes, Erie and Ontario, and Lake Champlain are shared
with other states and Canada. The Barge Canal system is a unique
carbination of streams, lakes and reservoirs tying together about 40
percent of the drainage area of the state. :

Average annual runoff ranges from about 13 to 30 inches per year

(Figure 11-1). Almost half the annual runoff occurs during the
three-month period from mid-February through mid-May. Water supply
reservoirs depend on this spring runoff to sustain withdrawals during the
surmer and fall. Most of the time from July to the end of the growing
season in October, streamflow is derived from groundwater.

Al though there are large quantities of surface water stored in ponds,
lakes and reservoirs and occurring in streams as runoff, only a portion
of the total resource is available for water supply purposes.

Utilization is limited by lack of reservoir storage capacity and
withdrawal facilities, competing uses and other factors. The extent to
which such limitaticns apply and specifically how much surface water is
available 1or development and use are difficult to determine.
Nevertheless, credible estimates of surface water availability are needed
so that comparisons can be made with present and projected demands to
identify resource problems and opportunities.
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Three streamflow characteristics are of particular importance for
estimating available supplies. These are the lowest daily flow of
record; the 7-day, 10-year low flow and the average discharge.

The lowest daily flow of record is the lowest mean discharge in one day
during the period of record. The 7-day, 10-year low flow is the lowest
mean discharge during 7 consecutive days of a year occurring, on the
average, once every 10 years. The 7-day, 10-year low flow varies from
0.03 to 7.0 inches (Figure 11-2). The average discharge is the
arithmetic average of annual average discharges for the period of record
or analysis.

The lowest daily flow of record is used to define the dependable yield of
the stream and should take into account existing uses. The 7-day,
10-year low flow is used as the criteria for wastewater treatment and
represents the minimum flow required to meet instream flow needs for
water quality. Additional flow is required in most streams for fish and
wildlife and for recreation. The difference between the latter flow and
average discharge is the portion of stream flow potentially available for
water supply development. Runoff characteristics for all the substate
regions are shown in Table |lI-1. The highest runoff occurs in the
Black/St. Lawrence, Delaware/Lower Hudson, and Mohawk substate regions.

Water supply storage in the Great Lakes, Erie and Ontario, and Lake
Champlain is virtually unlimited in terms of potential uses in New York.
Other lakes and reservoirs, except those built specifically for water
supply, may have drawdown constraints that limit use of the available
storage. Useable storage and dependable yields must be determined on a
case-by-case basis.

Surface resources provide drinking water to more than 10 million New
York residents through public water supply systems. In addition,
numerous industrial, conmercial and agricultural operations are dependent
upon surface waters.

Croundwater Resources

Groundwater is the water lying below the earth's surface in a saturated
zone where all the intercomnected openings between soil and rock
particles are filled with water. The top of the saturated zone is called
the water table and is usually located near the land surface. The
saturated zone may extend downward to depths ranging from a few feet to
several thousand feet, depending on underlying geologic formations. Land
surface areas through which groundwater enters the earth are called
recharge areas.

Groundwater moves very siowly through a complex network of spaces between
grains of sand and silt, between particles of clay and along fractures in
bedrock. It may appear in springs, discharge into surface streams,
wetlands or the ocean, and it may be punped from wells. Not all
groundwater can be drawn readily into wells. The capacity of the soil to
hold water (porosity) and to allow water movement (permeability) are the
main characteristics which determine whether a geologic formation can
supply adequate quantities of water. An aquifer is a formation that can
supply water in significant amounts.

-,
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Table 11-1. Runoff Characteristics for Substate Regions

Substate
Al legheny
Black/St.Lawrence
Capi tal
Chemung
Celaware/Lower Hudson1
Eastern Susquehanna
Erie/Niagara
Finger Lakes
Genesee
Lake Chanplain
Long Island
Mohawk
Oswego
Total

Abbreviations

Area

3,402
6,926
3,u481
1,807
6,321
3,631
3,053
2,167
2,545
4,567
1,198
4,662
3,613

47,373

SM = Square Miles
CFS = Cubic Feet Per Second
MDD = Million Gallons Per Day

1

Annual Runoff
CFS CFS/Sv
5,028 1.48
11,694 1.69
4,660 1.34
1,771 0.98
10,431 1.65
5,664 1.56
3,366 1.10
1,987 0.92
2,375 0.93
7,183 1.57
1,220 1.02
8,982 1.93
5,524 1.53
69,885 1.48
(45,146 MCD)

Including New York City (300 SM).

7 Day, 10-Year

Low Flow
CFS/sM

CFS

119
1,000
126
93
460
214
70
148
21
747
113
386
141
3,638

(2,350 MD)

.04
14
.04
.05
.73
.06
.02
.07
.01
.16
.09
.08
.04

.08
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New York State soils vary greatly in their ability to hold and transmit
water. Shale, |limestone, sandstone or crystalline bedrock underlie the
land surface and are covered by layers of soil varying widely in
thickness. The bedrock generally has few open spaces and offers |imited
opportunity for water storage and movement. Clay soils can hold
significant amounts of water because they have high porosity, but the
water has difficuity getting out because of the low permeability.
Glacial till, an unsorted mixture of soil and rock fragments, is common
in upstate New York. Openings in the till for holding and transmitting
water are |imited.

Coarse sand and gravels are the best aquifer materials because of the
large pore openings. The vast aquifer system underlying Long Island is
the most important groundwater resource of this type in New York. Valiey
sand and gravel deposits in upstate areas also have large quantities of
groundwater. Primary water supply aquifers and principal aquifers which
have the potential for high yields are shown in Figure 11-3. Aguifer and
wel | characteristics for different types of aquifers are shown in

Table 11-2, About 11 percent of the state is underlain by sand and
gravel aquifers capable of yielding significant amounts of water.

Eighteen upstate areas are designated as primary water supply aquifers
and provide more than two-thirds of the groundwater used for cammunity
water supplies (Figure |l-4). The other potentially high yielding, but
less used, principal aquifers are considered important resources for the
future.

More than 6 million New York residents obtain their drinking water from
underground sources through public or individual systems. On lLong Island
alone, freshwater aquifers are the sole source of water supply for about
3 million people and for thousands of industrial, commercial and

agricul tural enterprises.

Al though groundwater is present in large gross quantities, particularly
in aquifers, only a portion can be developed for water supplies.
Information is generally lacking on groundwater resource availability,
except for certain aquifers and specific groundwvater supplies. An
estimate of the yield of primary and principal aquifers in the upstate
area has been developed for the strategy (Table 11-3). The total yield
of the aquifers is estimated to be over 13 billion gallons per day; the
highest yields are in the Black/St.Lawrence and Capital substate regions.

Water Use

. Water is used and reused for many purposes. It is withdrawn or diverted
from groundwater and surface water sources for public and individua!
supplies and for industrial, commercial, institutional and agricul tural
uses. Water use may also take place in streams, channels, lakes and
reservoirs for purposes such as power generation, navigation, recreation,
supplemental irrigation, water quality management, and fish and wild!ife
enhancement.
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MAJOR :

GROUND WATER AQUIFERS
IN

NEW YORK

B Primary Water Supply Aquifers
Upstate Principal Aquifers

Adapted from Heath Ground Water in New York, U.S. Geological
Survey Bulletin GW-51, 1964.

Figure 1I-3
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Table II-2

Aquiter and well characteristics in New York
[Ft = feet; gal/min = gallons per minute. Sources: Reports of the U.S. Geological Survey]

Walil characteristics

Aquifer name and description Depth (ft) Yield (ga!/min) Remarks
Common Common May
range range exceed
Upstate

Stratified-drift-Lacustrine 10 - 300 10- 50 100  In most areas, deposits consist
and ice-contact deposit entirely of sand. Excessive iron
aquifers: Sand gravel. concentrations.

Unconfined.

Valley-fill deposit aquifers: 3-200 100 - 1,000 3,000 Gilacial outwash and alluvium
Sand and gravel. interbedded with clay and silt in
Generally confined. many valleys are most productive

water-bearing material in New York.
Locally excessive iron or manganese
concentrations.

Carbonate-rock aquifers: 10-300 50-150 200 Carbonate rocks are most productive
Limestone, dolomite, and bedrock unit in State. Water
marble. Unconfined in from this unit usually hard and
most areas. contains hydrogen sulfide gas in

some arcas. From Niagara Falls to
vicinity of Syracuse and in St.
Lawrence valiey, deep wells yield
slightly salty water and, in places,
water with a sulfate concentration
that may exceed 300 mg/L.

Sandstone aquifers: Includes 3-5%00 $0-100 100  Sandstone is the second most productive
both sandstone and conglomerate. bedrock unit in New York. Water
Confined in most areas. commonly slightly hard and has

excessive iron concentration locally.
Long Island

Upper glacial aquifer (includes 50 - 500 S0 - 1,000 1,500  Main source of drinking water in
Jameco and Port Washington central and castern Suffolk
aquifers): Outwash deposits County. Contains high concentration
(mostly between and south of ofmumdowmpounds
terminal moraines but also in western Long Island. Saline
interlayered with till) consist water in extreme
of quartzose sand, fine to very eastern end of Long Island.
coarse, and gravel, pebble to
boulder sized. Unconfined.

Magothy aquifer: Sand, fine to 150-1,100 50-1,200 2,000 Supplies most of the ground water
medium, clayey in part; for pubhc-mpphed drinking
interbedded with lenses and layers water in Queens, Nassau, and
of coarse sand and-sandy and western Suffolk Counties. Saline
solid clay. Gravel is common in water in North and South Forks
basal 30 to 200 ft. and near Jamaica Bay.

Lloyd aquifer: Sand, fine to 150-1,100 50 - 1,000 1,200  Main source of drinking water for
coarse, and gravel, commonly with northwest shore of Long Isiand
clayey matrix; some lenses and barrier islands to south. Saline
Iayers of solid and siity clay; water in North and South Forks
locally contains thin lunne and extreme west end of barrier
layers and iron concretions. islands.

Source: National Water Summary 1984, Hydrologic Events, Selected Water Quality Trends
and Ground-Water Resources, United States Geological Survey Water-Supply
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Table 11-3. Yield of Primary and Principal Aguifers
in Substate Regions, MWD

Substate Primary Principal

Region Aquifers Acui fers Total
Al legheny 512 792 1,304
Black/St. Lawrence 0 4,800 4,800
Capi tal 600 1,578 2,178
Chemung 470 330 800
Delaware/Lower Hudson 411 809 1,220
Eastern Susquehanna 588 666 1,254
Erie/Niagara 80 55 135
Finger Lakes 0 ' 144 144
Genesee 108 176 284
Lake Champlain . 0 490 490
Long Island 6u6 0 646
Mohawk 0 106 106
Oswego 40 174 214
Total 3,455 10,120 13,575

1 Dependable yield estimates for Nassau and Suffolk Counties from Long Island

Groundwater Management Program

=11,

£ LITYIN 4N INTIN THYASIO VTS WHOA MIN



Public VWater Supply

Public water supply refers to water withdrawn by public and
investor-owned water suppliers and delivered to a variety of users for
domestic or househo!d use, public, industrial, institutional, and
commercial use. Domestic use includes such activities as drinking, food
preparation, bathing, washing clothes and dishes, flushing toilets, and
watering lawns and gardens. Public use includes such activities as
firefighting, street washing, and municipal parks and swimming pools.
Many industrial and commercial establishments use public supplies,
especially when the volume of water required is small and the quality of
water must be high. Among commercial users are hotels, restaurants,
laundry services, offices and institutions.

Public water supply is generally provided by a municipal water system,
which is a public or investor-owned utility operated by a municipality,
water district or authority, or by a private corporation, supplying water
year-round. There are 1,799 municipal and investor-owned public water
supply systems serving almost 16 million people in the state, or 87.7% of
the population. The remaining 12.3% have individual supplies (Table
11-4). About two-thirds of the municipal water supply is from surface
water and one-third fram groundwater (Table [1-5).

Present water use data for municipal water systems were collected on a
substate basis through surveys and inventories of all large water supply
systems (over 5,000 people) and selected smaller systems. Future water
requirements to the year 2000 were determined by using population
projections and daily per capita water use estimates. Maximun day
demands were calculated from the average day demands using peak flow to
average flow ratios.

Total municipal water supply demands in the state were 3.9 billion
gallons per day in 1985. More than 16 million people, or about 90
percent of the state's 1980 population, are served by 3,317 conmunity
water supplies, including nearly 1,800 municipal water systems. Water
systems serving 5,000 people or more constitute more than 94 percent of
the total municipal water demand in the state. However, systems under
5,000 constitute over 92 percent of the total nurber of public water
systems.

Domestic Sel f-Supplied

Damestic self-supplied water use includes individual supplies for
drinking water and a variety of household uses. Present and projected
uses in this category were estimated on a substate basis by assuming that
the nurber of people with self-supplied domestic water is represented by
the difference between the population served by municipal water supply
systems and the total population. [t is also assumed that 60 gallons per
capita per day is the average water use for domestic self-supplied.

1-12.
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TABLE [1-4
NBY YORK STATE
MUNNICIPAL AND INVESTOR OAMNED PUBLIC WATER SUPPLY SYSTBVS

FOPULAT ION RANCE NO. OF SYSTEM RDHﬂEQQ%E SERVED % SERVED
Over 1,000,000 1 6,728,200 37.0
75,000-1,000,000 18 4,379,213 24 .1
5,000-75,000 213 3,787,862 20.9
Under 5,000

Surveyed 135 305,450 1.7

Not Surveyed 1,432 730,937 4.0
Sub Total 1,799 15,931,662 87.7
Individual Supply 1,822,338 12.3
State Total 17,754, 000 100.0

11-13,
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TABLE I1-5
SOURCES OF MUNICIPAL WATER SUPPLY

SOURCE OF SUPPLY

POPULAT ICN SURFACE WATER  GROUNDWATER
REGION IN MILLION PERCENT PERCENT
Upstate Counties 6.7 80 20
New York City 6.7 96 4
Long Island 2.4 1 99
Individual Wells 1.8 0 100
Total 17.6 67 33

[1-14.

2/ HITYIH 40 INTFNIHY43A 31IVIS WHOA MIN



About 2.3 miliion people statewide rely upon their own sources of supply
for drinking water and other domestic uses. Virtually all individual
supp! ies depend upon groundwater. The individually supplied population
of Long Island and upstate are about 300,000 and 2,000,000, respectively,
Approximately 138 million gallons per day (mgd) are used for individual
supplies.

Large Self-Supplied Industrial, Commercial and Institutional

Many industries, commercial establishments and institutions require large
amounts of water and have developed their own supplies. They may also
use a public supply for principal or auxiliary water. Self-supplied
water-using industries that ordinarily use large quantities include
steel, chemical and allied products, paper and allied products, mining
and petroleum refining.

There is little precise data available on industrial usage statewide or
regional ly for self-supplied firms. Neither is there quantitative
information on water resource availability compiled to promote
industrial water use. Industrial surveys have indicated that heavy
emphasis is placed on water availability for site location decisions with
this being the prime factor in 20 percent of cases.

Various prior studies and methods of obtaining data and making reliable
estimates of self-supplied industrial use were considered in the
substate strategy process. |t was concluded that a thorough survey of
each industrial facility is necessary for the best estimates. Since this
was not possible within existing time and resource constraints, a more

| imi ted questionnaire-type survey was undertaken. Industrial facilities
identified from various sources as possibly using large quantities of
water (more than 20,000 gallons per day) were surveyed. The survey data
and other available information were utilized to estimate present and
projected industrial self-supplied use. Based on the above procedure and
limited additional information, it was determined that about 2.2 bililicn
gallons per day are withdrawn by self-supplied industries.

In some substate regions, water used by large self-supplied institutions
was also estimated, based on available information. Commercial
sel f-supplied use is believed to be insignificant.

Agricul tural

Agricultural water use includes water used for irrigation of food crops
and for |ivestock.

Agricultural irrigation in a humid state like New York is used to offset
seasonal ly periodic rainfall deficiencies to sustain the vield of crops
and reduce the risk of crop failures during drought periods. GCeneraily,
irrigation is used by producers of high value crops |ike vegetables and
fruits to assure relatively consistent yields. Intermittent sprinkler
irrigation is the most common method of supplemental irrigation in

Mew York,
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Data on irrigation water use are extremely l|imited and estimates are
difficult to make because of the intermittent nature and the variable
extent of areas irrigated from year to year. For the strategy, an
estimating procedure was developed based on an historic relationship
between growing season rainfal!l and irrigated acreage and rainwater
available for irrigation.

According to the state Department of Agriculture and Markets, about
51,300 acres were irrigated in 1982 in the state. Water use for
irrigation in 1982 was estimated to range from 7,300 million gallons to
11,000 million gallons. About 1,680 farms have same acreage which is
irrigated. The trend in the past few years has been toward stabilization
of the nurber of farms with irrigated acreage after an increase in the
mid-70s. The largest irrigation water use is in the Long Island region.

Livestock water use includes direct consumption, as well as farm-cleaning
activities and harvesting of livestock products. Since livestock water
use is mostly by cattle and calves, estimates were made based on 1982
census data and a daily use rate of 20 gallons per livestock unit. On a
statewide basis, livestock water use amounts to 35.6 mgd.

Other

Quantitive estimates of water use for other purposes, such as power
generation, navigation and recreation, are beyond the scope of the
strategy at this time and were not developed in the substate region
studies. The following information is intended to give a general
perspective. Implications of other water uses also may be inherent to
some extent in the yield estimates for particular systems surveyed.

a. Power Generation

Water is used for power generation in thermoelectric power plants
and hydroelectric plants.

Thermoelectric power plants can be powered by fossil fuel such as
coal and oil, or by nuclear energy. Large quantities of water are
withdrawn from both fresh and saline surface water sources in New
York for thermoelectric power. Statewide withdrawals for this
purpose were estimated by the United States Geological Survey (USCS)
to be 12,000 mgd in 1980. Almost all the water is used on a "once
through' basis for condenser and reactor cooling of generators.

Much larger quantities of water are used for hydroelectric power
generation in New York. The USGS estimated that this use amounted
to 310,000 mgd in 1980. Most plants are run-of-river. Only a very
small quantity of water is lost through evaporation and quality is
not affected usually.

b. Navigation

New York has over 525 miles of waterways within the state and
hundreds of additional miles of border waters that are used for
navigation.

11-16.
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The Barge Canal system links major watersheds across the state from
Buffalo to Albany and Plattsburgh. Over 40 temporary and permanent
dams have been constructed for pool mainternance purposes, and
additional reservoirs are available for feeder supplies. Portions
of the system are used for public water supply and industrial and
agricul tural supplies as noted in the substate strategies.

Habitat Uses

Fish and wildlife resources are owned by the state and are held in
public trust for the use and enjoyment by the people. These
organisms are legitimate users of the state's water resources, and
many species are who!lly dependent upon having adequate water of
suitable quality for their survival and propagation.

Nearly all the surface waters of the state are classified according
to best usage, and this water use as habitat is recognized in those
classifications. All classified surface waters of the state at a
minimum have "fish survival" as a designated usage, and perennial
surface waters have both fish propagation and fish survival as
designated uses.

Where these designated habitat uses are supported, minimum standards
of quality and quantity must be maintained to prevent degradation
and maintain attained uses. In those areas where the designated
habitat use is impaired, improvement in water quality and quantity
will be sought to end this use impaiment, in conformance with the
policies of the Water Resources Law and the federal Clean Water Act.

Recreation

New York has over 4,000 lakes, ponds and reservoirs that provide
water-based recreational opportunities. In addition, there are
thousands of miles of streams that provide recreational benefits.
Water use for recreation is of major importance and is a significant
factor in relation to water supply withdrawals.

C. Balance Between Supply and Demand

1.

Statewide

The water supply-demand balance in the state is good, except in
southeastern New York and localized upstate areas. With these
exceptions, the state has adequate surface and groundwater resources
to meet present and projected water supply needs to the year 2000
and beyond. Available resources also appear more than sufficient to
meet needs to the year 2030. A nurber of water supply systems
currently have excess capacity.

A preliminary comparison of available water resources with major
categories of withdrawal! use indicates that all the substate
regions, except Erie-Niagara, have surplus water that is not being
utilized (Table 11-6). However, the Erie-Niagara region has access
to Lake Erie, Lake Ontario and the Miagara River which are not
included in the comparison.

11-17,
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Available resources could be developed to meet additional water
supply needs and to stimulate economic growth. System evaluations
in the substate studies indicate more specifically where surpluses
or shortages exist and identify the potentials for new source
development, interconnections, water conservation and other means
for balancing supply with demand.

New York City Water Supply

The New York City water supply system experienced serious shortages
in the 1960s record drought and more recently in the 1980-1981 and
1985 droughts. Water use restrictions were necessary to conserve
the supply. Normal demand on the city system now exceeds dependable
yield, based on the 1960's drought, by about 300 million gallons per
day (mgd). Depending upon the projection of future water demand,
recent deficit estimates to the year 2030 have ranged from 400 to
1200 mgd. Based on the Delaware/lLower Hudson Region study, the
deficit for the city system is expected to be in the range of
300-800 mgd before the year 2030, even with conservation, but a more
detailed study is under way to determine the water demands.

Long Island Groundwater

The vast aquifer which underlies Long Island, including all of
Nassau and Suffolk Counties and parts of the Boroughs of Brooklyn
and Queens in New York City, is the largest and most important
groundwater resource in New York State. It is the only source of
drinking water for more than 3 million people.

High demands on the aquifer have resulted in overpumping, stressing
the system even though it contains large quantities of water. The
aquifer also is particularly vulnerable to pollution fram the
overlying development and associated sources of contamination.
Studies and programs to address the critical water resources
management problems on Long Island have been underway for many
years. Increased concern about the magnitude and camplexity of the
problems, particularly the threat of toxic pollution of the
groundwater, led to a review of these programs and the resource
management needs on Long Island in the early 1980's. This analysis
resulted in preparation of the Long Island Groundwater Management
Program in 1986. The program is a coamprehensive set of recammended
actions needed for effective management and protection of the
aquifer -system. They involve a large nurber of federal, state, and
local agencies within an integrated overall framework.

Other Considerations

It should be noted that determinations of supply and demand and
decisions on the need to increase supply or reduce demand by various
means involve assumptions and judgments on a nurber of factors that
cannot be determined precisely with available information.

I1-18,
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Demand Projections

Projections of demand for public water supply systems can vary
considerably based on differences or changes in population, economic
growth and per capita water use. In the 1960s and early 1970s most water
supply planning studies were based on highly optimistic projections of
population growth and per capita use, resulting in gross over-estimates
of long range water demands in the state. In same cases, high, medium
and low ranges or projections were made in an effort to deal with this
problem. Projecting water demends is most critical in the Delaware-lower
Hudson and Long Island substate regions. An intensive study is under way
at present to develop a long-range projection of water demand for the New
York City water supply system. Although it is recognized that other
factors may affect water-demand projections, a uniform procedure based on
population and per capita use was adopted for the strategy process. This
method should be reasonably reliable for the time period to the year
2000. System studies are required for more detailed consideration of
demand projections.

Water Conservation Effectiveness

Another factor affecting water demand projections is the influence of
long-term water conservation measures. The effectiveness of water
conservation was evaluated in the substate studies on a county basis
using an available methodology. Determinations were made of the
effectiveness of conservation programs that include such measures as leak
detection and repair, conservation ordinances, public education,
distribution of low-flow shower heads, toilet displacement devices, and
commercial and industrial reuse and recycling. The resuits provide some
guidance, but actual reductions in water demand that may be achieved vary
from system to system and must be evaluated with site-specific data.
Since the supply-demand balance is not critical in most of the state, the
demand projections in the strategy do not include an allowance for
effects of water conservation. Where there are supply-demand balance
probiems, such an allowance should be made.

Water Supply Yields

On the supply side there are similar uncertainties regarding water supply
yields on a system basis. Definitions and interpretations of yield vary,
even among professionals, and may be described by such terms as safe,
dependable or reliable, each subject to specified conditions. The lack
of a standard definition makes difficult the evaluation and comparison of
system capabilities. In addition, many systems have no yield
determinations by any definition that reflect the adequacy of supply. In
the strategy process, camon definitions of dependable yield were used
for reservoirs and lakes, rivers and streams, wells and springs.

i1-20.
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Drought Frequency and Acceptable Risk

Closely related to yield and adequacy of supply are questions of dreught
frequency and acceptable risk of water shortages. The frequency and
severity of shortages that can be accepted in a water supply system are
issues that have not been addressed to any significant extent, yet they
are fundamental considerations in attempting to balance supply and
demand. High priority shouid be given to research on this aspect of
water supply.

Design of a water supply system is usually based on the drought of
record. The probability of such a drought occurring again in any given
year is problematic since frequencies of future droughts cannot be
determined accurately with present analytical techniques. Thus, the
reliability of systems can vary considerably depending upon the local
drought experience during relatively short historic hydrologic periods.
| f the drought of record is a rare event, the system will have a low
probability of water shortage and may, in fact, be over-designed. I[f the
drought of record is a more frequent event, the system will be
under-designed and have a higher probability of water shortage. No
criteria have been established for drought probabilities to be used for
water supply system design.

The risk of water shortages is closely associated with drought
probabilities. All water supply systems have some degree of risk or
shortage because of the high costs of no risk/no inconvenience/100
percent "safe" systems. Voluntary and mandatory water use restrictions
must be included in any system management scenario to bridge the shortage
periods. The problem is to determine an acceptable degree of risk and
the public tolerance for individual, social and econamic disruptions that
result from water shortages. New York City has attempted to evaluate
this factor by analyzing the frequency of drought warning and drought
emergency periods under various assumptions for their period of record.

A strong research program is necessary to investigate these and other
issues. They also should be considered in more detailed system analyses
and in the decision-making process on specific actions relating to system
improvement and management.
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Chapter 111. Major Statewide Water Resources Management !ssues
Discussion and Recommendations

The statewide Water Resources Management Strategy must respond to many issues
related to water supply sources and systems. The major issues are discussed
in this chapter, and recommendations are made for state and local actions.
Some recommendations are based on the regional water resources management
studies and strategies, for which data was collected on particular municipal
water supply systems, agricultural users and self-supplied industries. Other
recammendations are based on existing studies and program review.

The issues are grouped in six categories: water quantity; water quality;
water supply system management; water supply system improvement; data and
research; and public awareness, education and involvement. Discussions of
these issues are based on caments received at public meetings, hearings, and
on previous drafts of this document.

A. Water Quantity

A major goal of the water resources management strategy is to assure that
the quantities of water necessary for residential, agricultural,
industrial, institutional and comercial users are available while
protecting envirommental quality and public health. To meet this goal, a
balance must be achieved between water demand and supply available,
currently and in the future. The actions recommended in this chapter
would ensure the development of improved water supply and water use
information.

The section includes seven issues related to water quantity: 1. Water
conservation; 2. New water supply source development; 3. Major water
supply withdrawals; 4. Large diversions and consumptive uses; 5.

Water supply regulation; 6. Instream flow management; and 7. Economic
development.

1. OBJECTIVE: Conserve water: Waste none.

Water conservation has become increasingly important, even in
water-rich New York, as greater water demand and contamination

have placed more stress on existing resources. Restrictions on
water use that are being imposed more often during relatively normal
hydrologic periods illustrate the delicate baiance between supply
and demand for many water supply systems in the state. Clearly,
long-term water conservation must be an integral part of water
supply system management.

Long-Term Conservation Measures

Water conservation encompasses a broad array of measures and
practices to preserve and protect water and avoid its waste. A
permanent |ong-term water conservation program should include
education, management, regulation and enforcement measures.

-1,
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Educational programs should make water consurers aware of the true
value of water, inform them about water waste and practices that
avoid waste, and empower them to take steps tc conserve water.
Public education is also necessary to gain support for and
understanding of management and regulatory programs. A water
conservation education program could include preparation of
newsletters, brochures, posters, public service announcements,
exhibits and school curricula. Water utility bill inserts and
annual water supply statements also are effective means of providing
information on water conservation, management and quality issues. A
wide variety of materials could be disseminated via direct mail, the
news media, personal contact and special events,

Leak detection and repair are particularly important management
approaches, because many water systems in the state have high
percentages of unaccounted-for water. Substantial water savings
could be achieved by locating and repairing the leaks in
distribution systems and within buildings. Water pricing is another
important issue for water utility customers. Various pricing
mechanisms, such as summer/winter rates, encourage the conservation
of water. The PSC has supported the use of higher summer rates to
reduce peak summer water demand. Metering, water pressure
reduction, and water auditing are among other topics on which
management and educational programs can be based.

Water regulations may include water use restrictions, requirements
for installation of water-saving plunbing fixtures, water-use
reporting requirements, and imposition of water withdrawal limits in
drought-vulnerable areas. The state low flow plunbing fixtures law
(Chapter 516, Laws of 1979, as amended by Chapter 558 of the Laws of
1987) is a good example of a statewide regulatory activity. The law
prohibits the sale, importation or installation of any plumbing-
fixture which is not certified to meet water saving standards, and
requires that a!l faucets in public rest rooms be of a self-closing
design.

A new state law, Chapter 364 of the Acts of 1988, amends the state
water supply permit law (E.C.L. 5.15) to require all applications
for a water supply permit to include a description of the
applicant's water conservation program.

An effective long-term statewide water conservation program requires
active participation by state and local goverrments, water suppliers
and water users. The state's role is to establish policies, enact
and enforce laws, promulgate rules and regulations, and implement
programs that provide direction and assistance on the many aspects
of water conservation. State-wide water c-nservation goals should
be based on specific information for water supplies and should give
priority consideration to special problem areas which have critical
concerns regarding water supply-demand balance.

-2,
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The role of county, town and municipal goverrmments would be similar.
Examples of local responsibilities include enactment and enforcement
of codes and ordinances, information and education programs,
development of water conservation plans for their jurisdictions,
preparation of drought contingency and emergency plans, water use
restrictions and enforcement of local water conservation programs.

The primary role of water suppliers would be to prepare water
conservation plans and implement the many management measures that
may be used to conserve water. For a large system a conservation
plan should be a major element of the system management plan. This
is a major responsibility, as the plan should establish a water
conservation goal, and, at a minimum should include leak detection
and repair, reduction of excessive pressures within the system,
metering with fair and equitable water rates and regular meter
maintenance, water rates that incorporate conservation incentives,
public information on water conservation and other aspects of water
supply important to consumers, emergency planning and assessment,
reduction of unaccounted-for water and contingency measures. The
water conservation program for a small system should be incorporated
into the system operation plan. Conservation measures that are
included in conservation plans must be evaluated for benefits,
reliability, and econamic, envirormental and social costs.

Water users have the ultimate responsibility for long-term water
conservation. They must support the actions of state and local
govermments and water suppliers and they must take individual
actions to conserve water in their everyday lives.

Long-Term Conservation Benefits

Water conservation has significant long-term benefits. Analyses of
the effectiveness of county-wide water conservation programs in the
regional water resources management strategy studies indicate
potential reductions in water use by the year 2000 of about 8% and
16%, respectively, for modest and moderate water conservation
programs. Preliminary estimates of projected water savings from
water conservation in New York City are estimated at 39 mgd in the
year 2000 and 188 mgd by the year 2030.

Water supply systems benefit from the reduced water use and
treatment costs, and so do sewer and septic systems, water
consumers, and the enviromment. Water consumers benefit from
reduced expenses in water heating and water and sewer bills.
Wastewater systems save in energy costs, extended useful lives of
facilities and improved on-site septic tank performance. Benefits
to the enviromment include a broad range of possibilities, such as
reduced occurrence of groundwater overdraft, improved reservoir
appearance and quality due to reduced drawdown, increased
streamflow, improved water quality due to more efficient sewage
treatment, reduced percolation and overflow from septic systems and
reduced leaching of lawn and garden chemicals.
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The financia! benefits of water conservation are indicated in a
nurber of studies that have been made in other parts of the country.
A 1981 study for the U.S. Department of Interior, Office of Water
Research and Technology, investigated the costs and benefits of
proposed water conservation projects in three communities around the
nation and for a typical national case. Monetary benefits exceeded
costs in all four cases, with consumers, water utilities and
wastewater utilities receiving varying proportions of the benefits.
The most significant consumer benefits from conserving water are in
energy savings for water heating. The greatest potential savings
for water and wastewater utilities result from deferred capital
expansions.

Short-Term Conservation Measures

Water conservation also can be used as a short-term response to
droughts and other water supply emergencies. Educational measures
can increase public awareness of the water shortage and encourage
actions to reduce water demand.

Sizable reductions in water demand may be achieved by these actions,
even though demand usually returns to normal after the crisis is
over. Water conservation on an intensified, short-temm basis should
be an essential element of drought contingency and emergency

planning.

Recommendat ions

a. DEC should require each water supplier with a large system
serving more than 5,000 people to prepare a water conservation
plan as one element of their system management plan, which also
should include a camprehensive emergency management plan. (See
p. 1V-28.)

b. DEC should require each water supplier with a small system
serving less than 5,000 people to prepare a water conservation
plan as a condition of each permit for an additional source of

supply.

c. DEC, DOH and PSC should provide technical assistance to water
suppliers on the preparation of water conservation plans,
including development of mode! water conservation and emergency
management plans and evaluations of specific water conservation
measures.

d. DEC, DOH, and PSC should help water suppliers evaluate the
benefits, reliability, and econamic, envirormmental and socia!
costs of water conservation measures in their conservation
plans.
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CEC should establish clear guidelines on how to calculate and
document water ccnservation savings and should require each
water supplier with a large system serving more than 5,000
people to report on such savings.

DEC and PSC should provide technical assistance to water
suppliers on |eakage control.

DOH, DEC and PSC should require large water suppliers to file
reports with the state that identify safe yield,
unaccounted-for water, consumptive use, drought vulnerability,
per capita water use, and water use by type of customer; report
annually to their customers on a range of water-related issues,
including water conservation; and use billing formats that
highlight water used over certain periods in comparison with
previous years.

DEC should provide guidelines for large water suppliers to
establish water conservation goals.

DEC and DOH should identify special problem areas that require
particular attention for water conservation because of their
critical balance between supply and demand.

DEC should evaluate modifications of the state low flow
fixtures law, including more stringent standards, feasibility
of a fixture-labelling requirement, adjustments to
certification measures and additional enforcement procedures,
including provisions for local enforcement. In addition, DEC
should consider a retrofitting program.

A & M should establish an irrigation technology program
devoted to water use efficiency and water quality safeguards
for agricultural food producers and hame and recreational turf
management.

Office of General Services should conduct a feasibility study
on retrofitting water-saving plurbing fixtures in state
facilities.

DEC and DOH should establish and maintain camprehensive public
information and education programs on water conservation,
including preparation and distribution of informational
materials and other means to encourage water conservation.

DEC and DED should assist businesses, industries and
institutions to reduce their water use by collecting,
maintaining and disseminating technical information on water
saving methods, such as equipment changes and recycling and
reuse of process water, and by continuing to promote water
audits, particularly for large industrial water users.
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0. Local govermments should develop and establish comprehensive
water conservation programs for their jurisdictions (county,
town, city, village). Possible measures include:

i. Distributing water conservation materials.
ii. Conserving water used for public purposes.
iii. Retrofitting plumbing fixtures in goverrment facilities.
iv. Promoting plurbing fixtures in residences.
V. Incorporating the state plurbing fixtures law into local

codes.
vi. Making local plurbing codes more restrictive than the
state law.

vii. Putting limitations on the size of turf planted areas
(lawns) which may utilize irrigation.

viii.Establishing a clear process for enforcement of local
water conservation programs.

ix. Establishing effective controls over stolen water and
unauthorized water use.

X. Imposing water use restrictions during droughts and other
water supply emergencies.

OBJECTIVE: Assure that alternatives are considered before
developing any new water supply source..

Historically, new water supply sources have been developed to meet
increased water demands in the state without considering whether
existing supplies could be used more efficiently or if other
alternatives were available. The policies, criteria and guidelines
followed since 1905 by DEC and predecessor agencies in administering
the state's public water supply permit program generally have

al lowed new source developments to be made without major
constraints. System managers have focused on developing additional
sources to keep pace with increased demand.

Now there is greater recognition of the need to reassess some
proposed new water supply source development projects. Water
resources, although generally abundant on a statewide basis, are
limited in quantity or quality in certain areas and nmust be
safeguarded from overdevelopment to ensure that present and future
water needs can be met adequately. The environment must be
protected to the extent possible from adverse impacts of new source
development that must be mitigated. Water users must be made aware
that econamic hardships that may result from potentially higher
costs of developing new sources are unavoidable.

Cemand may be reduced by using water conservation measures, existirg
Jacilities may be adjusted or expanded to remove constraints on the
delivery system and systems may be interconnected. A state
requirement that these alternatives be fully considered before rew
source development is permitted would hélp safeguard the state's
water resources by ensuring that the most feasible and desirable
actions are taken to meet water demands.
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Mew sources of supply will need to be developed for some systems.

It is not an appropriate role for the state to actively block
water-using development in localities. Some systems may have
operational characteristics that preclude certain options, and
several systems have surplus water that can be developed readily for
beneficial economic uses and to satisfy additional water demands.
Where found necessary, new source development should proceed on a
timely basis. It is appropriate for the state, however, to promote
economic development based on available water supplies and to ensure
that new development is consistent with other resource management
objectives, including the ensurance of sustainable quantities of
water for the ongoing needs of present public supply systems and

sel f-supplied users.

Recommendation

DEC should modify the state public water supply permit program
to require water suppliers seeking to develop new sources to
demonstrate that they:

- have effective water conservation programs in place to
reduce water demands;

- are using existing sources as efficiently as feasible for
their operations;

- have made any feasible facility adjustments or expansions
for the efficient delivery of water from existing sources;

- will not place in jeopardy the other existing public or
self-supplied services already provided by a portion of
any new or expanded sources;
and

- have identified all existing and potential water supply
sources.

3. OBJECTIVE: Obtain information on large withdrawals of water
for all purposes.

Water resources management is seriously handicapped by the lack of
camprehensive data on water use. Although information is available
on public water supply use in the state as a result of DEC permit
and DOH and PSC reporting requirements, information on other major
water uses is lacking because state permits and reports are not
required for them. More complete information is needed on large

wi thdrawals to better understand how much water actually is used and
where it is used, and to protect sources fram overuse. Water
surplus and deficit areas should be identified to determine the
potential for new source development and to guide broader decisions
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on water supply, resource management, envirommental protection and
economic development.

The most expedient way of obtaining the needed information is to
require registration of water use with the state. Registration
involves the recording of water use, and is not a process for
obtaining water use permits. The registration requirement would
apply only to large water uses that are above a base yet to be
established. Small water uses, such as individual domestic and
ordinary farmstead uses, would not be registered. Information on
these uses would be obtained by surveys or other methods.

This water use information is also needed to camply with the Great
Lakes Charter, which was approved by New York State in 1985. The
Charter requires the collection of water use data for all
withdrawals in the basin exceeding 100,000 gallons per day average
for any 30-day period. This is essential to the Charter's further
requirement of inplementing of a regulatory authority, such as a
permit program, for withdrawals or diversions in excess of 2,000,000
ged. Carpliance with these requirements is necessary to participate
in consul tation procedures applying to any new or increased
diversion or consumptive use of the waters of the Great Lakes Basin
in excess of 5,000,000 gpd. New York must implement procedures to
uphold its rights under the Charter in order to protect navigation,
hydroelectric development and shoreline ecology. State legislation
that would satisfy the Charter requirement has been introduced and
is being considered at this time.

Recommendation

The state should enact legislation requiring registration with DEC
of any withdrawa! of water exceeding 100,000 gallons per day during
any 30-day period anywhere in the state.

OBJECTIVE: Control large diversions and consumptive uses of water.

Large quantities of water are transported from one major river basin
to another within the state for public water supply and other
purposes. Substantial diversions for navigation are made through
the state barge canal system, which receives runoff from about 40%
of the state's drainage area and crosses five major river basins.
The largest diversions for public water supply are from the Delaware
River Basin into the Hudson River Basin for the New York City
system.

Diversions within the state are of interstate concern, also.

New York City's diversions fram the Delaware River Basin are of
particular concern to New Jersey, Pennsylvania and Delaware and have
been subject to litigation which resulted in a U.S. Supreme Court
Decree in 1931 and Amended Decree in 1954, which specifies maximum
diversions and minimum releases fram the New York City reservoirs.
More recently the concerns were manifested in intensive negotiations
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among the decree parties over a period of several years, culminating
in a 1983 interstate agreement on water management recommendations
for the Delaware River Basin,

Diversions from the Great Lakes Basin, which encampasses 3023 of New
York State, are of particular concern to the eight basin states and
two Canadian provinces because of the potential for large-scale
diversions to other parts of the country. Similarly, consumptive
water uses are a major issue in the Great lakes Basin where they are
projected to increase substantially in the future to meet in-basin
water needs. Water that is used consumptively is the most critical
part of the total withdrawal because it is not returned to the
source. Consumptive uses are difficult to quantify but for most
public water supply systems they are on the order of 10-15%. Other
consumptive uses occur by evaporation and by incorporation of water
into manufactured products or agricultural crops. Diversions also
are a form of consumptive use. Large diversions and consumptive
uses of water have major potential for adversely impacting water and
related resources.

Recommendat ion

The state should enact legisl!ation establishing a DEC permit program
to control large diversions and consumptive uses (more than two
million gallons per day) from all New York drainage basins.

5. OBJECTIVE: Determine whether additional water use regulation is
necessary to manage water resources effectively for uses other than

public water supply.

As water demands continue to increase there is growing concern about
whether surface and groundwater resources can be managed effectively
and future use conflicts avoided without state regulation of all
major water withdrawals.

The present public water supply permit requirement was establ ished
by statute in 1905 because of statewide public health concerns about
water supply and southeastern New York concerns about extension of
the New York City water supply system into upstate watersheds. The
law was subsequently modified in 1911 and 1973.

Permits are issued by DEC subject to DOH review and approval of
water treatment provisions. DEC currently must meke the fol lowing
seven statutory determinations.

1. The plans proposed by the application are justified by public
necessity.

2. The plans take proper consideration of other sources of supply
which are or may become available.

3. The plans provide for proper and safe construction of all work
connected therewith.
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L, The plans provide for the proper sanitary control of the
watershed and proper protection of the supply.

5. The plans provide for an adequate supply.

6. The plans are just and equitable to the other mumnicipal
corporations and civil divisions of the state affected thereby
and to the inhabitants thereof, particular consideration being
given to their present and future necessities for sources of
water supply.

7. The plans make fair and equitable provisions for the
determination and payment of any and all legal damages to
persons and property, both direct and indirect, which will
result from the acquisition of said lands or the execution of
said plans.

In 1933 the program was expanded significantly by a statute requiring
regulation of large wells on Long Island used for all purposes except
agriculture and fire fighting. Large wells are those with over 45
gallons per minute of installed pump capacity. Registration of well
drillers and filing of well logs has been required on Long Island since
1972.

Water works corporations, which are regulated by PSC, also are required
to have water supply permits fraom DEC.

Legislation that would give DEC-issued certificates of entitlement to
water resources would clarify rights of water-users and help establish
water use priorities. |t also would help protect the investments of
citizens, industries, farms and businesses in water production and
water-using equipment, ensure the optimum use and development of water
for econamic and envirormental purposes, and control unnecessary
depletion of water resources through mandated review of all proposed
significant uses. The entitlement proposal requires thoughtful
consideration since it involves a fundamental change in the state's
existing water use doctrine.

Recammendation

DEC should conduct a study to evaluate the need to establish permit
programs or other allocation system for uses in addition to public
water supply.

6. OBJECTIVE: Balance campeting uses of streamflow.

New York has an extensive network of rivers and streams, totalling
about 70,000 miles. Streamflow is vitally important for instream
water uses, as well as for withdrawal! purposes. Development of New
York's rivers and streams for the transportation of goods and the
generation of electricity and power has provided a strong foundation
for the state's continued economic development. For example,
hydropower production provides New York with over 3,000 megawatts of
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clean electric generating capacity. Additionally, the value of
instream flows for the protection and enhancement of fish and
wildlife resources, for recreational uses, for aesthetic purposes
and to meet water quality objectives are also important public
policy considerations which must be adequately balanced with
increased development.

The public policy objective of instream flow management is to
balance competing water uses to the extent possible to minimize
adverse impacts and achieve the greatest benefits from New York's
rivers, reservoirs and streams. Dams and reservoirs are important
tools for managing streamflow. Without the water storage they
provide, low streamflow cannot be augmented nor can high flows be
reduced.

Withdrawing water directly competes with instream uses, however,
since stream flow is depleted by the withdrawals. When dams and
reservoirs are constructed and operated to provide greater
withdrawals, instream water use can be impaired more severely. In
same cases, such as public water supply, a high percentage of the
water withdrawn is used non-consumptively and returned to the
stream.

Instream water uses also can coarpete with other water uses. For
example, older hydroelectric facilities which store and release
water to meet fluctuating demand for electricity cause stream flow
and reservoir levels to fluctuate,, which has an envirormental
impact on fish and wildlife and recreational use. Over the past 10
years state and federal hydropower review and approval of new
generating facilities has largely ensured that only "run of River"
facilities are constructed and operated where appropriate.
Additionally, as a condition of issuing enviromrmental permits, DEC
has required that minimum instream flows be maintained, that fish
ladders be provided where necessary, and that recreational access be
enhanced. Generally speaking, instream uses are complementary to
each other, and the same flow that benefits fish and wildlife
resources can be used. for recreational purposes, to help meet water
quality objectives and to improve aesthetic conditions.

New York has many existing dams and reservoirs. Settlement of the
state was accompanied by the construction of more than 6,000 dams
for public water supply, power generation, industrial and commercial
uses, navigation, flood control, agriculture, recreation and other
purposes. These dams and the reservoirs created by them have
altered to some degree most of the major streams and valleys in the
state.

Negative Impacts

Placement and operation of the dams and reservoirs interrupted the
original river continuum and altered flow regimes, water quality and
aquatic ecosystems. Dams are barriers to the movement of many
aquatic species, seriously affecting those that migrate during part
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of their life cycle. Where dams are accormpanied by diversions, many
miles of downstream streambed may suffer significant flow reductions
or are dry for part of the year. These streams consequently support
only a fraction of the living resources they once did. Diminished
instream flows often reduce downstream water quality (especially the
maximum temperature and minimum dissolved oxygen), decrease the
stream's capacity to recover from pollution, reduce the physical
amount of habitat available to entire biological comunities, and
reduce the opportunities for use by other riparian landowners. \¥hen
water is diverted and then returned to lakes and streams, it
frequently has been altered in same way, such as by being warmed,
enriched with nutrients, poliuted with contaminants or depleted of

oxygen.

Some dams and other impoundments replaced swift-flowing stream
habitats with slower-flowing deep water habitat. Operation of the
impoundment may cause wide seasonal fluctuations in water levels,
which may adversely affect recreational uses and life at the water's
edge, in the littoral zone, and the presence and quality of the
hypol imnetic zone. Drawdowns may cause the death of same fish and
wildlife and hamper their capability for their reproduction.

Positive Impacts

Water developments also have produced many direct benefits. They
may provide clean energy, drinking water and recreational
opportunities, and they may have beneficial effects on envirommental
resources within reservoirs and in downstream areas. For example,
recreational opportunities are provided by lakes and reservoirs and
by releases fram them in conjunction with operations for power
generation, water supply, navigation and flood control. Fish and
wildlife resources have benefited from the construction or exparision
of impoundments which have created habitat for species that thrive
in a lake envirorment. Cold water ecosystems have even been created
where they did not exist before, both in the impoundment proper, and
in waters receiving deep water discharges from impoundments that
thermal ly stratify. On many streams water quality and aesthetics
are enhanced by reservoir operations,

With increased public policy awareness and regulatory authority,
many of the envirormental problems encountered in the past with
single purpose development can be balanced and mitigated without
jeopardizing envirommental quality, recreational access or
conflicting with the state priority of water use for damestic and
municipal purposes. New York's water resource strategies must
strive to preserve regulatory balance and perspective.

Detailed analyses of the operation of individual reservoirs and
reservoir systems with the state, particularly in the Delaware and
Hudson River Basins, recently have demonstrated that changes can be
made to meet multi-purpose objectives for reservoir use and instream
flow management. A comprehensive, focused state effort is needed to
investigate the many additional opportunities that are available to
improve stream flows to protect and enhance instream uses and
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enviromental rescurce values and to obtain the related
socioeconomic benefits.

Recommendat ions

d.

The state should adopt a policy stating that stream flows in
all streams, from source to mouth, shall be sufficient to
balance the protection of natural resources, as well as to
maintain adequate water quantity, quality, assimilative
capacity, recreation, agriculture, transportation and power
generation uses, while recognizing domestic water supply has
the priority use of the state's water resources. This minimum
flow policy would apply to all new impoundments, diversions and
withdrawals, including withdrawals from primary and principal
aqui fers.

DEC should develop criteria for minimum flows to be applied to
all waters of the State, based on natural stream hydrology with
existing streams and river conditions.

DEC, in cooperation with other interested state agencies,
authorities and public interest groups, should review the
operation of all existing impoundments (meeting the thresholds
of ECL 15-0503) to identify problems and opportunities to
balance coampeting water uses through instream flow management
while not significantly impairing the intended purpose of the
impoundment. Such an evaluation may include but should not he
limited to analyzing the impacts on aquatic resources within
the impoundment as well as downstream of the impoundment.

DEC should recammend ways to minimize impacts of existing
structures and impoundments on fish and wildlife resources and
other instream uses. For existing impoundments with release
control structures, recommendations should include regulation
of the volume of water, rate and timing of release and the rate
of change in release of the water.

DEC should investigate the need for instream releases from
existing facilities and propose new statutes for obtaining
minimun releases if necessary, consistent with overall water
resource needs.

DEC should require that new water intake structures be designed
to minimize impingement and entraimment impacts to aquatic
organisms and populations, and that impacts of existing
structures be reviewed during the license or permit renewa!
process and changed, if necessary.

DEC should review new dams, withdrawals and diversions, as wel |

as requests to modify existing permits, in light of resource
management needs and competing uses, and should explore and
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implement alternatives to the greatest extent possible to
minimize envircrmental impacts.

7. OBJECTIVE: Benefit economically from using available excess water.

New York's economic development is dependent upon the availability
of adequate water supplies. Much of the state has surplus water
that can be developed readily for beneficial economic uses.

However, the development must be consistent with other resource
management objectives, such as the safeguarding of agricultural land
resources for food production and the protection of envirommental
resources. Also, heavy water-using development could create
envirormental and econamic problems in areas of the state that lack
surplus supplies.

Municipal supply systems that already have excess capacity could
help satisfy additional water demands in adjacent systems where
yields are exceeded. In doing so, these water suppliers can
increase their revenues while promoting the beneficial use of their
excess capacity.

Recommendations

a. DED and DEC should help mmicipalities use their available
excess water supply capacity to pramote econamic development
which takes advantage of available water supplies, and should
guide water-intensive development toward areas with readily
available supplies, without inhibiting other land-related
resource management objectives.

b. Localities should consider the availability of water when
making local land use and econamic development decisions.

Water Quality

Al though water quantity is the major focus of the Water Resources
Management Strategy, quality is a fundamental consideration in the
management of the state's water resources. The overall quality of
surface and groundwater resources in the state is good, but the quality
has been impaired by human activities and major efforts are required to
restore specific waters to meet the state's goal of non-degradation for
their best use, especially where a best use is for drinking water.

The close interrelationship of quality to quantity is well established
for certain water uses, such as industrial, recreational and public water
supplies. Quality characteristic. may limit the availability of supplies
for use, and, conversely, water use may impact quality, such as on Long
Island where groundwater over-pumping could cause saltwater contamination
of the aquifer. Water quality problems significantly increase treatment
and costs of meeting drinking water standards for public water supply
systems. Quality is also a constant concern for individual wel! supplies.
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The State Pollution Discharge Elimination System (SPDES) administered by
DEC is the basic water quality program in the State. Under SPDES the
Department issues permits limiting some 2,800 direct discharges to
rivers, lakes, and streams. Over 500 of these discharges include toxics.
The receiving water is a pre-eminent consideration in the control of
water pollution. Each SPDES permit contains a unique set of requirements
designed to prevent pollution from interfering with the best use of a
specific receiving water. The best use is expressed in a classification
assigned in state regulations, such as Class A for drinking water.
Associated with each water quality class is a set of standards specifying
chemical and physical conditions which must be met to keep the water
usable as classified.

Originally, water quality standards covered conventional pollutants and a
few inorganics (mostly metals). In the past five years New York has
establ ished water quality standards for 95 toxic pollutants and has
prepared numerical criteria for an additional 100 toxics. DEC uses these
standards and criteria to determine permit limits. A program is
maintained to monitor discharges and achieve compliance, and stringent
civil and criminal penalties may be imposed for illegal discharges.

The SPDES and other water quality-related programs have produced
significant improvement in surface water quality. About 76% of the
streams and 60% of the lakes, reservoirs and ponds in the state now fully
support their designated uses. Nearly all of Lake Erie's waters support
their designated uses, although Lake Ontario's ecosystem continues to be
impacted by mirex contamination. Problems caused by point sources of
pollution have decreased, and nonpoint sources now are the most
predominant cause of impaired use. Agricultural and urban runoff are the
most significant contributors.

Other much-needed water qual ity management programs direct!ly related to
water supply would control the releases of hazardous substances that are
not wastes, implement the Upstate and Long Island Groundwater Management
Programs, clean-up P(B's in the Hudson River, take additional actions on
emissions that contribute to acid rain, and carry out special quality
programs relating to the Great Lakes.

Three water quality issues that relate specifically to water supply are
discussed in this section. They are (1) Protection and preservation of
water supply sources, including watershed rules and regulations, land use
controls and groundwater protection; (2) Surface water treatment; and (3)
Groundwater treatment.

1. OBJECTIVE: Protect and preserve water supply sources.

There are concerns in almost every region about existing or
potential contamination of surface and groundwater sources.

The most critical surface water quality problems in the state are
those associated with high levels of nutrients, oxygen demand,
bacteria, toxics, sediments or minerals, and oil or hazardous
substances. About 345 river miles and 131,000 lake acres are
affected by toxic pollutants. Contaminated sediments cause
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virtually all of this impairmert, and together with nonpoint sources
they comprise the major source of surface water use impaiment in
the state.

Groundwater quality problems are related directly to land
activities. Groundwater contamination may be the result of outdated
or otherwise ineffective industrial and municipal landfills, on-lot
disposal systems and percolation from inefficient application of
chemicals. The most serious groundwater contamination is on Long
Island where almost 5% of the major public drinking water wells are
closed or restricted in their use because of contamination from
synthetic organic chemicals, nitrates, pesticides and salt water.
Many private wells are similarly contaminated. In upstate MNew York,
organic contamination has caused the closing of 50 comunity water
system sources, mostly wells. Other major upstate concerns include
groundwater contamination in both public and private wells from
drilling and gas extraction in the Allegheny Region and
contamination of primary aquifers in other regions. Areas with
specific quality problems are listed in Table [11-7.

The protection of water supply sources fram contamination has long
been recognized as necessary to safeguard the public from
water-borne disease. Source protection is an essential element of
the state's multiple barrier approach to providing safe water
supplies. The first step is prevention through water pollution
control efforts, the second step is protection through water
supply-related activities, and the third step is water treatment.

State water pollution control laws, watershed rules and regulations,
watershed acquisition and local land use controls, including zoning,
site plan review and local subdivision controls, are the most
effective tools for protecting the quality of surface and
groundwater supplies. The state water pollution control program
should be carried out vigorously to protect and improve the quality
of both surface and groundwater sources of supply. Watershed rules
and regulations, watershed acquisition and local land use controls
should be used to Iimit the extent and -type of activities taking
place over critical aquifers and their recharge zones. All
wastewater discharges into known tributaries to drinking water
sources should be disinfected, in keeping with good public heaith
practices and the multiple barrier protection concept.

These tools have not been used to protect and improve water quality
to the extent that they should be. The water pollution control
program is hampered by lack of administrative staff, technical tools
and enforcement actions. Watershed rules and regulations have not
Leen kept up-to-date, and implementation of program changes has been
constrained by other water quality priorities. There has been
little incentive for local land use controls. About 10% of the
state's major industrial and municipal wastewater treatment
facilities are not in comp!liance with their discharge permit
requirements.
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Viatershed Rules and Regulations

DOH promulgates watershed rules and regulations under Public Health
Law Article 1100 for the protection of any or all public water
supplies upon the request of water suppliers, except for New York
City which is empowered to enact them subject to approval of DOH.
Specific provisions in the rules and regulations can cover a wide
variety of activities on the watershed that may threaten the quality
of the drinking water supply. For groundwater sources, existing
watershed rules and regulations limit specific activities and
prohibit locating potential sources of contamination within specific
distances of the wells. They may also protect aquifer recharge
areas.

The Watershed Rules and Regulations Program has been given low
priority at the state level. Rules and regulations now apply to 256
municipal sources (150 surface, 91 groundwater and 15 mixed surface
and ground), only about 23% of the 1,095 sources statewide. Most of
the sources serving large populations are covered by rules and
regulations, so most of the state's population receives drinking
water from sources with this protection. But many of the rules and
regulations are out of date and in need of revision, and enforcement
at the local level is a problem.

The Safe Drinking Water Act Amendments of 1986 recognize the
importance of protecting wellhead areas for public water supply
systems relying on groundwater supplies. Each state could submit a
program to EPA by June 1989 that outlines the roles of state, local
and public water supply agencies, determines wel lhead protection
areas for each well or welifield, identifies potential contamination
sources and describes a protection plan and contingency plans.
States that submit programs may be eligible for grants to develop
and implement their program. DEC is developing the Wel lhead
Protection Program for New York in cooperation with federal, state
and local agencies.

lLand Use Controls

Local land use controls are among the most important mechanisms
available to manage surface and groundwater resources effectively.
Land use is a basic determinant of potential groundwater
contamination as well as of groundwater use.

Zoning is the basic control by which the actual use of land may be
prescribed and by which the diversity and intensity of use may be
controlled. In New York State the power to zone has been delegated
to the governments of cities, towns and villages.

Local goverrments have not used land use controls widely in the past
for purposes of groundwater protection. However, there have been
significant recent initiatives on Long Island and in a few upstate
areas based on the “"hydrogeologic zone" concept.
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Site plan reviews and local subdivision controls provide some degree
of protection for water supply sources. Agricultural land use laws
and programs important for water resources management include:
establishment of agricultural districts; implementation of
agricultural best management practices; and integrated pest
management,

Groundwater Protection

In 1983 New York State enacted the Sole Source Aquifer Incompatible
Use Law, which requires DEC to pramuligate regulations to prevent
"incompatible uses" of hazardous materials within "primary recharge
areas of sole source aquifers." This law would allow DEC to expand
its regulatory coverage to include bulk storage of non-petroleum
hazardous chemicals in any areas designated as sole source aquifers
under the federal Safe Drinking Water Act. To date, aquifers have
been designated in Schenectady, Endicott-Johnson City and
Owego-Waverly. However, no money has been appropriated to
promuigate regulations or implement the required management plan.

During the past few years DEC has led a major effort to develop
groundwater management programs for Long Island and upstate New
York. The final program report for Long Island was campleted in
June 1986 and the final report for upstate New York was completed in
May 1987. One of the major objectives of the programs is to protect
the valuable groundwater resource from contamination.

The reports contain extensive discussions of groundwater quality
problems and sources of contamination. They present detailed
reconmendations for groundwater protection.

Key recoomendations from the Long Island and upstate groundwater
management programs address:

- Resource management actions relating to classifications and
standards, geographic targeting and groundwater mapping and
resource assessment. The geographic targeting focuses state
activities on portions of the land surface which most directly
affect groundwater, such as wel lhead areas.

- Source control actions relating to hazardous materials storage
and handling, oil and hazardous material spills, comprehensive
controls for industrial/commercial facilities, wastewater
discharge regulation (SPDES), municipal solid waste, hazardous
and industrial waste, inactive hazardous waste site cleanup,
pesticides and mineral extraction.

- Critical area protection through local aquifer protection
programs and state technical assistance and public information.

- State response to groundwater contamination and local water
supply planning.
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The groundwater management programs are key elements of the state
water resources management strategy.

Recommendat i ons

a.

DEC should continue to vigorously enforce state pollution
control laws,

DOH should continue to vigorously enforce state drinking water
laws and regulations.

DEC should set priorities for envirormental management
programs, such as discharge permits, solid and hazardous waste
disposal and hazardous site waste cleanup, to take into account
water quality protection for water supply sources.

DEC should ensure that state standards and classifications for
surface water and groundwater are adequate to protect water
supply sources.

DEC should |ink compliance with discharge permits for sewage
treatment plants to state assistance on operation and
maintenance and should disseminate information on permit
violators to all concerned local entities.

DEC should take steps to ensure full implementation of the
federal and state sole source aquifer programs, including the
Incanpatible Uses Law.

DEC should provide technical assistance and information to
local goverrments on protecting water supply sources.

DEC should require the continuous disinfection of wastewater
tributory to sources of public water supply through SPDES
permmits, as necessary.

DOH should ensure that state drinking water standards are
stringent enough to protect public health and safety.

DOH should issue final guidelines for watershed rules and
regulations programs, and require watershed rules and
regulations for all water suppliers and develop a program for
enforcement of approved watershed rules and regulations.

DOH should require water suppliers to report annually on water
quality. All water suppliers serving more than 5,000 peopie
should report annually to their customers on issues affecting
the water supply, including specific water quality data.

DEC and DOH should ensure that surface water, groundwater and
drinking water standards are coordinated for consistency.
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m. DEC and DCH should identify priority areas for watershed
protection, establish special standards for critical watershed
protection areas.

n. DEC and DOH should develop alternative methods for watershed
protection, involving coordination among state programs for
control of point and non-point sources, watershed rules and
regulations, and protection of sole source aquifers and
wel [heads.

o. Local govermrments should adopt and aggressively apply watershed

rules and regulations and land use controls to protect water
supply sources including land acquisition program.

OBJECTIVE: Treat all surface water supplies.

Since 1963, the DOH has required surface water supplies in New York State
to provide disinfection as minimum treatment. Complete treatment,
including sedimentation, coagulation/flocculation, filtration, and
disinfection, generally has been required only if the water is used for
multiple purposes or water quality at the intake is not expected to
comply with maximum contaminant levels.

Investigations of waterborne disease outbreaks involving surface water
supplies in New York State and elsewhere in recent years have identified
as causative agents viral, bacterial or protozoal organisms for which
there are not established maximum contaminant [evels, and which are
resistant to inactivation by carmonly used disinfection techniques. It
is also possible that surface source waters may contain organic chemicals
which have been identified as known or suspected human carcinogens.

The Safe Drinking Water Act Amendments of 1986 require that EPA establish
criteria under which surface water supplies must be filtered. EPA has
proposed stringent criteria that are currently being revised and will be
prorulgated shortly. As these criteria apply to all New York systems,
the State should consider mandating the filtration of all surface source
water supplies. Filtration currently is utilized in only 150 of 323
municipal supplies with surface water sources.

Recommendat ions

a. DOH should consider mandating filtration of all surface water
supplies, and should develop priorities for carpliance,

b. Local goverrments should initiate efforts toward the construction of
filtration facilities on surface water supplies.

OBJECTIVE: Treat groundwater adequately for drinking water purposes.

Since the early 1970s, DOH has required that all groundwater sources
(wells and properly developed springs) be, as a minimum, disinfected.
Waivers from this requirement are available if justified on a
case-by-case basis.
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Additional treatment necessary to reduce other contaminants to the
drinking water standards and guidel ines is required where appropriate.
Of particular concern here is the removal of organic compounds from the
groundwater on Long Island.

Moreover, under the Safe Drinking Water Act Amendments of 1986, the U.S.
Envirormental Protection Agency will mandate, through 1991, maximum
contaminant levels (MCL's) for some 83 additional organic chemicals of
concern. The Department of Health has recently promulgated MCL's for
specific organic chemicals and generic standards for classes of volatiie
and synthetic organic chemicals.

Application of the new MCL's is expected to result in the need for
additional treatment facilities for the removal of organic chemicals.
The new regulations are expected to impact most heavily on Long Island,
vhere 45 wells are currently out of service because of chemical
contamination.

The sequence of processes which cuiminates in adequate treatment of
groundwater for drinking water purposes involves monitoring to identify
affected sources, identification of contaminants of concern and the
concentrations at which known or anticipated health risks can be
expected, promulgating standards based on established risk criteria,
mandating treatment to reduce contaminants to minimal levels in the
affected systems, and appropriate responses to contamination incidents to
reduce public exposure.

Recamendat ions

a. DOH should continue the current level of monitoring treatment
where existing MCL's are violated, and contamination response
procedures when action levels, standards or guidelines are
exceeded.

b. DOH should require monitoring for regulated and unregulated
contaminants.

c. DOH should implement federal standards as adopted and

pranulgate and implement specific and generic state standards
for organic chemicals. -

Vater Supply System Management

The overal| management of water supply systems should ensure the optimum
use of water resources of the state continued delivery of a safe and
adequate water supply. Many practices and techniques contribute to
management efficiency. The more important ones that should be utilized
by water suppliers are discussed in this section.
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They relate to metering of production and consumption, water rates that
reflect the true cost of water, supply management, small water systems,
regional water supply systems and interconnections, and water supply
management plans. Other sections refer to additional management actions,
such as preventive maintenance, capital improvement planning, leak
detection and repairs and water conservation plans,

OBJECTIVE: Set water rates to reflect the true cost of water.

In public water supply systems, users typically do not pay the true cost
of supplying water and treating wastewater. The true cost of water
should include all of the costs necessary to plan, design, construct,
manage, maintain, operate, upgrade, repiace and expand the water supply,
treatment and distribution and wastewater collection and treatment
systems. As large state and federal subsidies for water resource
projects decline, localities will have to shoulder the burden of
providing these services. |f water rates are held at a level below the
cost of water system operation and maintenance, the supplier will have to
cover the deficit with tax revenues or by deferring advisable maintenance
and capital activities.

Mixing revenues derived from water rates with the general fund allows
some suppliers to use water rates for non-water related public functions
rather than for water system reinvestment. Water system improvements
must then campete with all other services for funds--services which may
be more politically popular. Because of inadequate funds, and in some
cases a lack of understanding of its cost effectiveness, the maintenance
and repair of the water supply systems is often neglected, resulting in
water leakage and further deterioration of the infrastructure. This
exacerbates the funding problem by increasing the long-term capital cost
of rehabilitating or replacing the system, as well as increasing the
short-term operating cost because of water lost through leaks. I[n
addition, there may be neglect of water quality tests, and records on
consurption, pressure, and quality that would be helpful in diagnosing
problems.

When users are undercharged and receive inaccurate information for making
decisions about their water use, water may appear to be less expensive
than the costs of increasing the efficiency of customer equipment or
adopting conservation measures. High consumption rates could also lead
to unnecessary investment in new supplies and added treatment and
delivery cost.

Recommendations

a. DEC, DOH and PSC should establish uniform accounting procedures that
will enable comunities to exert better financial control uver their
water supply systems and thereby manage them more effectively. This
would include maintaining a separate water account so that increases
in water rates will not be used to pay for other municipal
operations that are supported by a general fund.
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b. DEC, Office of the Comptroller, and PSC should establish quidelines
and audit procedures by which coomunities can determine the true
cost of water including costs of both a water supply and sewerage
where one utility provide both services.

c. The state should condition the receipt of any State financial or
technical assistance upon water suppliers charging the true cost of
water in their area.

d. The state should repeal the provision making water districts
ineligible to accunulate capital reserve funds (which reduces their
ability to set aside funds and plan for capital improvements).

OBJECTIVE: Meter all water supply system.

The majority of public water supply systems in the state have high
percentages of their water services metered, but there are a significant
nurber of systems that are only partially metered. These include the
large municipal systems in New York City, Buffalo, Rome and Schenectady.
Smaller systems with partial metering are located in eastern New York in
the Black-St. Lawrence, Capital, Lake Chanplain and Mohawk Regions.
Another major problem is that many systems that are metered do not use
their metering information as a management tool.

Metering is essential to establish equity in water charges, and to make
sure that all customers should pay for the water they actually use.

Metering is one of the most effective means to encourage water
conservation by custamers. Significant reductions in water consurmption
invariably occur when a flat rate system is converted to metered service.
The Jamaica Water Supply Company experience on long Island illustrates
this point. The campany, which is the largest investor-owned water
company in the state, is inplementing a DEC-mandated universal metering
program which is about 90% conpleted at this time. A PSC analysis of
changes in average and peak day demands between 1982, when the program
started, and the present indicates a significant drop in water usage of
about 13.1%. This reduction, in turn, has improved the company's ability
to meet its system peak demands.

The drop in production by the Jamaica Water Supply Company has been
accampanied by significant reductions in the costs of purchased power and
chemicals to treat the water. The corresponding decrease in the total
cost of providing water service permitted the PSC to set rates lower than
they otherwise would have been. Similar reductions in operating expenses
can be achieved by universal metering of other systems. In addition, the
need for additional capital facilities may be reduced or postponed,
resulting in lower capital costs. ’

Metering is essential for efficient system management. Production
sources, as well as services, should be metered so that detailed
computations of lost and unaccounted-for water can be made once the
metering of custamers is completed. Remedial actions then can be taken
to correct the causes of excessive rates of water use and unaccounted-for
water.
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Metering also provides a means of monitoring water consumption and
docurenting trends in demand to aid in facility planring. During drought
periods, when water use restrictions may be imposed on customers,
metering serves as a compliance tool. Most importantly, metering helps
achieve long-term water conservation benefits by providing accurate
measurements of water use.

State legislation to require water metering has been proposed for a
nurber of years. Bills currently pending in the state legislature would
require water purveyors (municipalities and water works corporations) to
install or require installation of water meters in all existing
commercial, industrial, municipal and residential structures, including
multiple dwellings, over a 10-year period. Water meters also would be
required in all new structures, and in structures in which there is
substantial renovation.

Recommendations

a. The state should enact legislation requiring within 10 years
universal metering of all public water supply systems,
including both service connections and production sources, and
of major self-supplied water users. Household wells would not
be included. Self-supplied agricultural water users would not
be metered, but would be incorporated within the camprehensive
data via a representative sampling program.

b. Localities should be required to maintain accurate records of
water consumption by major categories such as residential,
camercial and industrial uses, so that rates and billings can
be tied to use, and unaccounted-for water can be identified ard
corrected.

OBJECTIVE: Include supply management within system operations.

Through suppl!y management, which may include changes in system operating
rules and conjunctive management of different systems or parts of a
system, greater production may be obtained from existing sources of
supply to meet water demands.

For example, reservoir operating rules that were established at the time
of project development may not be representative of hydrologic condition
based on the longer period of record currently available and might be
modified to reduce spills, thereby increasing water supply yields. Also,
more sophisticated mode!ling and analytical techniques are available now
for developing more refined rule curves. Similarly, a reevaluation of
demands upon the system could result in a change in operating rules that
would result in more efficient utilization of the available supply.

Specific operating rules have not been established for many reservoirs in
the state. System managers and operators make "seat-of-the-pants"
judgements based on experience that may or may not provide for the best
operation. Operating rules are particularly critical for staged actions
during drought conditions when it is essential that the available water
supply be conserved.Operating rules for wells are equally important, but
few have been developed.
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Conjunctive management of different systems or parts of a system is
another important aspect of supply management. Some systems have
multiple sources of supply which may include surface and groundwater
sources. Overall yield should be maximized by conjunctive management of
the sources. Conjunctive management of different systems is less common,
but it is another alternative that should be considered for supply
management.

Recommendat ion

DEC should provide technical assistance to water suppliers on sound
management of current supplies, including measures for long-term and
emergency demand management |eakage and waste control, operating

rules, conjunctive management, and public education and information.

OBJECTIVE: Give special assistance to smal! water systems with problems.

Many municipal water supply systems serve fewer than 5,000 people. These
small systems play a vital role in supplying treated water to customers
in sparsely settled areas of the state although they provide for only 6%
of the total municipal demand. Because of their smal! size, these
systems have special problems, including:

Quantity and Quality Limitations: Smaller systems typically have less
flexibility in securing alternative or additiona! water supply sources
because they rely upon sources in the immediate vicinity of the
population to be served and few have more than a single source of supply.
Often these sources are springs or wells vulnerable to local
contamination. While technology has been developed to remove most
conventional and toxic contaminants from drinking water, many of these
technologies may be prohibitively expensive for smaller systems.

Infrastructure problems: Small systems do not enjoy the economies of
scale available to larger systems nor do they have the customer base to
finance substantial capital improvements. Small systems often do not
have an adequate program of infrastructure maintenance, repair or
replacement; repairs are made only in crisis situations. Adequate
storage for fire flows is often a problem as well.

System management problems: Budgets for smal! systems rarely provide for
operator training, even if such training is available. Operating staffs
often are small, so frequently the plant operator has primary
responsibilities elsewhere and can give the plant only minimal attention.
Small systems may not be able to afford the financing rates for large
improvement projects. These systems also present unique problems such as
the potential for abandorment or reluctant operation. This leads to
questionable (unreliable) operation which could severely impact public
heal th.

These problems require particular state attention because of their
widespread nature and because of the !imited resources available to small
systems for dealing with the problems on their own.
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In response to small system problems, the Department of State (DOS), CEC,
DOH and the Rensselaerville Institute initiated the New York State
Self-Help Support System in 1986 to help small communities to use their
own resources to alleviate local water supply and wastewater problems.
Sel f-help techniques include reassessment of the problem and possible
solutions, maximizing the use of local resources, and the community
serving as its owmn general contractor for any construction. Tools made
available to comunities through the Self-Help Support System include
case studies, contacts, manuals and workbooks, technical assistance and
outreach materials.

Recommendations

a. DOH should continue to place emphasis on the regulation of small
water systems to improve their physical condition, operation, and
management. The program, implemented by local health units, should
include:

- technical assistance on assessing the condition and adequacy of
production equipment, operating procedures, maintenance,
available financing for rehabilitation and improvements.

- a state-sponsored training program to make operator training
more readily available to small water systems.

- encouraging the development and use of new technology
directed toward small systems, including the use of package
treatment plants and package unit processes.

- pramoting the use of shared management, shared services between
systems (such as joint laboratories for two or more systems) or
consolidation into larger systems to achieve economies of
scale.

b. DEC should provide technical assistance to small water systems on
source evaluations, dependablie yield determinations, assessment of
future needs, leak detection, water conservation and other aspects
related to water resources development and assurance of adequate
water supply.

c. DOS, DCH and DEC should continue the Sel f-Help Support System to
assist small communities in using their own resources to alleviate
local water supply problems.

d. DEC and DOH should develop a computerized uniform data collection
and reporting system, and provide training for small systems to
improve their munitoring and management programs and to simplify
meeting their reporting requirements.

e. Localities should improve operation, maintenance, financing and
management of small systems, and overcome |imits of small systems by
assisting small systems to join with others through measures such as
regionalization, privatization or joint service contracts.
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CBJECTIVE: Establish regional water supply systems and interconnections
where feasible.

Regional water supply systems and interconnections are established in
many parts of the state, but there are significant opportunities for more
regionalization and interconnection of systems.

The substate studies identified regionalization opportunities in nine of
the 13 substate regions. These include the New York City water supply
system and systems in Nassau; Broome; Jefferson; Saratoga; Monroe;
Livingston, Ontario and Wayne; Warren and Washington; Oneida; Oswego and
Onondaga Counties.

Regionalization is desirable, particularly for small systems, because of
the benefits resulting from econamies of scale and the sharing of
management, technical and support services. [t is not necessary to have
1,700 individual public water supply systems in the state, and .
‘regionalization could have a significant impact both from an operational
and financial viewpoint.

County-wide water agencies are one form of regionalization. The agencies
can have primary responsibility for procuring sufficient quantities of
safe water to supply wholesale to various water systems. They also can
provide technical help to small water systems on their operations and in
developing water conservation programs. Water systems can join together
to form water districts in order to take advantage of economies in scale,
avoid unnecessary duplication of service, and make the best use of local
resources.

The principal objections to regionalization are that it may resuit in a
excessively large facility and higher costs, and that local interests
might became subservient to regional needs. One problem with
regionalization that PSC has experienced is that the owners of small
companies greatly inflated the values of their systems when faced with
potential acquisition. There may also be political aspects when
considering the acquisition of a small, publicly-owned system which has
operated as an independent entity for many years. Community acceptance
of regionalization is a key question, so the advantages of a
regionalization proposal must be thoroughly demonstrated wherever it is
being considered.

The substate studies also identified many interconnection possibilities,
particularly in the Llong Island, Capital and Erie-Niagara Regions.
System interconnections are desirable because they provide greater
flexibility for responding to short and long-term water needs. An
interconnection allows a water system with a deficiency in supply to
obtain water from a system with a surplus, or to obtain water temporarily
during emergencies such as drought or supply contamination.
Interconnections are particularly important for small systems which are
more |ikely to have supply !|imitations. Interconnections may not be
feasible because of costs and there may be concerns about institutional,
political, envirommenta! and water quality aspects.

DEC and DCH encourage the interconnection of water supply systems where
technically, economically and envirormentally feasible.
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However, stronger state incentives are needed to increase the utilization
of system interconnections,

Recommendat ions

a. DEC and DOH should further identify opportunities for regional water
supplies and for system interconnections.

b. DEC and DOH should make a more detailed assessment of impediments to
regional water supplies and interconnections and identify
alternative means of overcoming the impediments.

c. DEC and DOH should provide technical assistance to localities to
investigate specific opportunities for regional water supplies and
system interconnections.

d. DEC and DOH should require interconnections between water supply
systems for (1) permanent use to meet supply deficiencies where
necessary and where technically, economically, and envirommentally
feasible and for (2) temporary use during emergencies such as
drought or supply contamination.

OBJECTIVE: Plan adequately for meeting present and future water supply
needs and responding to emergencies.

Establishing goals, policies and procedures for meeting needs and
resolving camplex issues and problems faced in water resources management
cannot be addressed effectively on an ad hoc basis. Plans should focus
on both individual water supply systems and areawide concerns, such as
state, county or region, and address both short-term and long-range
needs.

Present water supply system planning is not adequate. Most large

suppl iers have prepared state-mandated emergency and drought contingency
plans, but few have long-range plans for their systems. Planning is
virtually non-existent for small systems. Local water planning is
limited. A few counties, including Orange and Nassau, have prepared
updated water supply plans. Suffolk County has developed a camprehensive
water resources management program. In response to recent drought
experience New York City is actively planning to meet long-range water
supply needs.

New York State has recognized the importance of water planning for a long
time and in the late 1960s and early 1970s had aggressive state water
resources and water supply planning programs. DEC was lead agency in the
development of camprehensive multi-purpose plans for water resources
management for all the major river basins in the state. DOH was lead
agency for comprehensive public water supply studies conducted on a
county-wide basis throughout the state. Regional water supply needs in
southeastern New York were studied intensively by the Temporary State
Commission on Water Supply Needs of Southeastern New York (Southeast
Water Supply Commission) and by the U.S. Army Corps of Engineers, as part
of the Northeastern United States Water Supply (NEWS) Study. Many
recommendations emanated from these planning efforts, but few actions
were taken to implement them,
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As a result, water issues and problems, both statewide and in
southeastern New York, have worsened.

Current state and regional planning is underway through the ongoing
process for develop'nent and updating of the water resources management
strategies. However, planning at this scale cannot address local area
and system needs adequately. Companion plans should be developed, at
least at the county level, and by each large water supply system,

Recommendation

a. DOH should require within the state Sanitary Code each water
supplier with a large system serving more than 5,000 people to
prepare a water supply management plan and update it periodically.
The plan should include:

- A water conservation program, as specified in Section A.

- An assessment of the safe yield and capacity of existing
sources of supply and facilities.

- An analysis of present and future water demands, including an
evaluation of the effectiveness of water conservation.

- A source and facility development program to meet current and
projected water demands.

- A system rehabilitation and improvement program and preventive
maintenance plan, based upon results of the detailed system
studies of improvement needs specified in Section E1.

- A capital expansion and improvement plan, as specified in
Section D1,

- A contingency plan including emergency sources (especially for
droughts), interconnections for flexible and reliable system
operation, water use restrictions, emergency response, and
other appropriate actions.

- The creation of or revision to watershed rules and regulations.

b. DEC and DOH should develop a guidance manual for water system
managers to prepare water supply management plans and should develop
a pilot management plan.

c. DOH and DEC should provide technical and financial assistance to
water suppliers for the preparation and implementation of water
supply management plans.

d. DCH should require community water suppliers to prepare and submit
emergency plans for coordinated and effective responses to water
supply contamination incidents in accordance with recent legisliation
requiring emergency plans at larger water systems.
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DEC should encourage counties with significant water supply quantity
problems to prepare county water supply management plans; county
plans should utilize local and system plans.

DEC and DOH should ensure that water supply management plans
prepared by water suppliers and counties are mutua!ly consistent for
with this statewide strategy.

DEC and DCH should conduct comprehensive water resources planning in
preparation for revisions of the statewide and substate strategies.

Such planning should be directed toward both site-specific programs

and projects and further development of the substate strategies.

D. Water Supply System Improvement

1.

OBJECTIVE: Conduct water supply system studies as the first step
for improvement projects.

New York State has 1,799 municipal and investor-owned public water
supply systems serving about 16 million people, or 87.7 percent of
the state's population. There are 232 large systems, each serving
more than 5,000 people, and 1,567 small systems. Most of the
population (82%) is served by the large systems.

The state goals for water service delivery are expressed in the
drinking water policies that have been adopted to protect public
health. The policies prescribe that there be an adequate quantity
of water to meet system demands and that a safe drinking water
supply be provided which meets all appropriate quality standards and
contaminant guidelines. They further prescribe that all water
systems must be properly operated and maintained in order to assure
the continued delivery of safe and adequate water supply.

Within the context of these state goals each water supplier should
have specific water source delivery goals that aiso reflect local
conditions. Among the many local factors that should be considered
are the acceptable risk of service interruption, associated economic
disruption and impacts of pressure fluctuations. With this kind of
information, more prudent decisions could be made on water supply
system management and improvement.

Water suppliers have done a commendable job of meeting water service
delivery goals, however many of their systems have not been
maintained adequately or improved to the extent necessary to meet
current water supply standards. This is evident from a nurber of
available detailed system studies, surveys of system operators, and
other available information.

The most commonly identified deficiencies are in transmission and

distribution facilities, but they occur also in the source,
treatment, and storage components.
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Problems include undersized pipelines, excessive leakage, high rates
of unaccounted-for water, low fire hydrant flows and pressures,
insufficient system storage capacity, unsatisfactory water quality,
and inadequate treatment facilities. Water supplies may be
threatened also with contamination by hazardous substances,
particularly organic solvents and petroleun products.

The cost of system improvements cannot be determined accurateiy

wi thout more detailed system data. However, the strategy studies
indicate that improvement costs for the next 10 years are on the
order of $9 billion for the state, including $7 billion for New York
City. This estimate is based on a survey of all 232 large systems,
including New York City, and 135 (9%) of the small systems.
Additional improvement costs will be incurred as a result of the
Safe Drinking Water Act Amendments of 1986,

More consideration and priority should be given to water supply
system improvements in the decision making process for allocation of
financial resources among competing demands. Detailed studies of
individual systems are necessary to determine improvement needs and
costs which would provide a sound basis for decision making. Many
systems, particularly those that are small, have |imited local
resources for such studies. A state assistance program would
encourage and facilitate the studies and help insure that system
improvements are made in a prudent manner.

Recommendat ions

a. The state should establish a program to provide technical and
financial assistance to municipal and investor-owned public
water supply systems to complete detailed system studies of
improvement needs and to prepare capital expansion and
improvement plans as follows:

i. For small systems serving less than 5,000 people,

- establish funding limit to 100% of the study cost if
the total cost of the study is less than $3,000, or
to 50% of the study cost with a minimum of $3,000 and
a maximum of $30,000 if the study cost is more than
$3,000.

- provide for state consolidation and management of
studies for systems serving less than 5,000 to
achieve economy and consistency in planning for small
system improvements.

ii. For large systems serving more than 5,000 people,
- the detailed system studies of improvement needs

shall be carried out as one element of the water
management plan recommended in Section C6.
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iii. Require that each detailed system study include, as a
minimum, a descripticn and evaluation of the system's
physical pltant and its rate base, as well as identify and
establish priorities for improvement needs, cost estimates
and analysis of financial and institutional issues.

iv. Require that each capital expansion and improvement plan
include establishment of separate accounts for water
revenues and costs, and analysis of water rates, system
debt and repayment capacity, potential managerial and
operational cost savings, and funding mechanisms for
systems for which internal financing is not feasible.

v. Require that each capital expansion and improvement plan
should be consistent with the statewide and appropriate
substate strategies. Deviations from these plans must be
justified during the water supply application and/or plan
review phase of each project.

b. DEC, DOH and PSC should develop uniform accounting procedures that
will enable coomunities to exert better financial contro! over their
drinking water supply systems and thereby manage them more
effectively; establish audit procedures by which comunities can
determine the "true cost" of water; and inprove each community's
ability to represent its needs for and its financial capacity to
support capital projects that can rehabilitate, improve or expand
existing water supply systems.

c. DOH, DEC and PSC shouid assist water suppliers to establish water
service delivery goals based on state policies and local conditions,
including risk analysis of service interruption, associated economic
disruption and pressure fluctuations.

OBJECTIVE: Provide state incentive for financing water supply system
improvements.

Financing system improvements of the scope indicated by available
information has been a major concern. Considerable state attention has
been given to alternative means of providing state assistance,
particularly, to making the option of revenue bond financing available on
a statewide basis. After extensive deliberations, legislation was
enacted in 1984 creating a mumnicipal water finance authority for New Yeork
City and establishing a mechanism for local goverrments to form water and
sewer authorities with the capability for revenue bond financing.

Actions have been taken to establish local financing authorities in
Buffalo, Albany, and Rensselaer, but only the Albany and New York City
water authories are operational.

This limited use of the local finance authority mechanism indicates that
additional incentive is needed for the many other municipalities in the
state to finance their water supply system improvements. The local
Financial Capability Analysis Report prepared by DEC in 1987 shows that
in aggregate there is enough residual financial capability in the state's
localities to pay for all the water supply capital needs in the state.
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However, use of the capability is a local decision, and each locality has
its own capital needs and priorities. Incentives are needed to catalyze
local goverrments to use their existing financial capabilities for water
supply system improvements. The report indicates that the least cost
alternative would be for the state to capitalize a fund to use as
leverage for local investments, and to use interest earned off the
capital to reduce interest rates to local govermments. State assistance
should be contingent upon other local actions to improve system
management.

Recommendations

a. The state should establish a capital reserve fund from funds
obtained primarily through federal grants to provide low-interest
revolving loans to water suppliers to improve water supply systems.
Funding procedures should include:

- making each loan contingent upon the completion of a detailed
system study, preparation of a capital expansion and
improvement plan, establishment of water rates reflecting the
true cost of water, inplementation of a water conservation
program, and such other conditions as may be necessary to
insure cost effective solutions and sound fiscal management.

- establishing priorities for loans based upon such criteria as
benefits to public health and safety, compliance with state and
federal standards, system adequacy and efficiency, and
econamic, social and envirormmental values.

b. The state should continue to seek and support federal technical and
financial assistance for improvement of water supply systems by:

- supporting proposed federa! legislation, with appropriate
changes, to establish a public water supply assistance program
to provide grants to the states for revolving funds to be used
for improvement, research, rehabilitation, repair, and
modernization of water supply systems.

- supporting ongoing federa! programs for technical assistance on
water supply from the U.S. Army Corps of Engineers and for
local financial assistance on water supply system improvements
from the Farmers Home Administration and Department of Housing
and Urban Development.

c. Local govermments should continue to establish local water

authorities to obtain the capability for revenue bond financing and
for other benefits provided by authorities.

Data and Research

1. OBJECTIVE: Develop a water resources data base adequate to informed

decision-making.

An adequate data base is essential to sound water resources
management. Many different kinds of data are needed concerning:
- Water quantity available in surface and groundwater resources.
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- Water quality both of the resource and in the delivery system.

- The broad spectrum of water uses, including water supply for
domestic and municipal purposes, industry, agriculture, power
generation, recreation, navigation, and fish and wildlife.

- Water infrastructure including source, transmission, treatment,
storage, and distribution facilities and their deficiencies.

- Water system management including water conservation, revenues,
metering, planning, and other factors.

- Envirormental and land use factors, including water quality,
contamination, fish and wildlife habitat, and other
considerations.

Substantial data relating to these different aspects of water resources
management have been accumulated in the state by particular agencies that
require the data to meet their specific program responsibilities. The
principal agencies with water resources-related data responsibilities are
DEC, DOH, PSC, A ¢ M, National Weather Service, U.S. Geological Survey,
and U.S. Envirommental Protection Agency.

DEC is the major source of data on water resources quality, obtained
through a broad range of permit regulations for pollutant sources that
impact water quality. These include municipal, industrial and commercial
wastewater discharges, storage and handling of hazardous and toxic
chemicals, solid waste landfills, major oil storage terminals, petroleum
bulk storage tanks, and petroleum and hazardous material spills. Most of
the water quality data are kept in camputerized files for the different
programs. DEC also has extensive data on water resources and water
supply systems collected from applications and proceedings for upstate
public water supply permmits and Long Island well permits. The data are
contained in engineering reports, well logs,. and other information, and
are not organized in computer files. Considerable envirormental and land
use data which are obtained as well by DEC in conjunction with various
programs.

DOH is the principal source of data on public water supply systems in the
state. The data pertain to water quality, water use, infrastructure, and
water system management. DOH maintains data files on system operations
through a camputerized system (SAFWATER). The data are obtained from
monthly reports by suppliers to local health officials, annual
inspections by local health officials, and five- and ten-year detailed
evaluations by DOH. Most of the data in the monthly reports are from
monitoring water qual ity within the system. The annual inspections and
detailed evaluations are broader in scope and provide data on additional
factors such as sources and safe yields, populaticy served, production
and consumwption, storage capacity, pressure, metering, unaccounted-for
water, and system conditions.
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The DOH camputer data bank also includes a wealth of information for
program oversight, such as violation sumaries, operator data, and other
vital system statistics.

PSC has regulatory jurisdiction over private water companies, and is the
principal source of data on these systems. The data are provided in
annual reports. Most of the report information is financial, and the
level of detail varies, depending upon annual operating revenues. The
reports also contain system descriptive data on various aspects of water
quantity, use, infrastructure, and system management.

A & M has maintained some agricultural water use data including acreage
irrigated, water for supplemental irrigation and water needs for
agricul tural products process industries.

The National Weather Service collects and interprets climatological data
from an extensive network of stations in the state. Long-term data on
precipitation defines the state's normal water base and the extremes in
water supply that may occur. Their forecasts during critical periods are
essential for management programs designed to reduce the impacts of
floods and droughts.

The U.S. Geological Survey is the major source of data on the quantity
and quality of surface and groundwater resources. Much of the
information is obtained through a network of stream gaging stations and
groundwater observation wells., The USCS also develops data through site
specific analytical studies. The data are contained in a camputerized
data management system (WATSTORE). The USGS also is a source of water
use data and has developed a camputerized national system which provides
a mechanism for the state to store water use data. Recently the U. S.
Ceological Survey has established a Geographic Information System (GIS)
with the capability for geographic analyses, modeling and camputer
display of data.

The U.S. Envirommental Protection Agency (EPA) has water quantity, water
quality, and water use-related data in another camputerized system
(STORET) and also has a GIS. The Corps of Engineers has some data on
water supply system infrastructure needs. Interstate river basin
commissions in the Delaware and Susquehanna River Basins have data on
water quantity, water quality, water use, and envirormental and land use
factors.

Local sources of data vary considerably. Some local govermments, such as
Nassau and Suffolk Counties, have extensive data, particularly on
quantity and quality aspects of their water resources. Others have very
limi ted data. Local water suppliers are the basic sources of information
on water infrastructure and water system management. Regional planning
boards have data on envirommental and land use factors.

The various state agency data programs have been coordinated reasonably
well and no significant overlap or duplication of data has been
identified in the strategy studies. There is no apparent need to
centralize data responsibilities within a single agency, nor to establish
a master water resources data bank in the State.
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However, the current data base exists in a variety of forms and at a
nurber of different locations, making it inconvenient to use. Also, the
extent of available data is not widely known even among program
professionals. DEC should do as much as possible to integrate and
coordinate, by category, the data available from different sources in
order to increase its usefulness. Linking of existing systems could be
the initial step.

Major gaps and deficiencies have been identified in the overall water
resources data base available in the state. The most critical
deficiencies are in data on needs for water supply system improvements;
water use data, particularly for self-supplied uses; and dependable yield
data for surface and groundwater sources of water supply. State agency
data programs should be expanded to provide the additional data needed.
Data accuracy and reliability also should be assured.

Data accessibility is another important consideration. I|nteragency
access to existing data files must be provided to assure that they are
used most effectively for decision-making and to avoid duplication of
effort. Data management systems should be designed to facilitate the
extraction and transfer of data by means of computers.

Recommendations

a. The state should integrate and coordinate state, federal and local
agency programs relating to water resources data in order to
facilitate data collection, storage, retrieval, and analysis.

i. designate lead agency responsibility to DEC for integration of
data on water quantity, water quality, water use, water
conservation, and envirommental and land use factors;

ii. designate lead agency responsibility to DOH for integration of
data on water infrastructure and water system management;

b. The state should develop an expanded data base that will provide the
character and quality of information required for sound water
resources and water supply management.

c. The state should establish a camprehensive data collection and
management system in the Great Lakes Basin in accordance with the
Creat Lakes Charter.

Many different kinds of data are needed for water resources management.
The following sections include discussions and recommendations for seven
major components: (1) water quantity, (2) water use, (3) water supply
systems, (4) dependable yield, (5) facility needs, (6) envirorment and
land use and (7) agricultural supplemental irrigation technology.

Water Quantity Data

Adequate data on water quantity must be available to identify the
resource base for management purposes.
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The three critical elements are climatological data, particularly for
precipitation, and data on surface and groundwater resources.

The climatological data network in the state should be analyzed and
modified or expanded to improve the data base for short term and long
range forecasting, drought forecasting and assessment of the reliability
of water supplies. The surface water data collection system in the state
has been curtailed in recent years due to limited funds. The stream flow
gaging network needs improvement to better define the variability and
availability of surface water resources for water supply and other uses.
General ized data are available on groundwater resources in the state, and
detailed hydrologic data have been developed for most of the primary
aquifers. Additional data are needed to better define groundwater
availability, the boundaries and characteristics of high yielding aquifer
systems and site-specific conditions based on information obtained from
well logs.

Unregulated well-drilling is a significant problem. There is no
mechanism to safeguard existing wells from drawdown caused by new wells.
Without a registration requirement for upstate well-drillers, the state -
lacks adequate information on wells to manage or allocate groundwater
resources wisely.

Presently some local govermments require information from wel! drillers
and at the national level well drillers are initiating measures for well
driller certification, as well as institutional guidelines for the
compilation of well data. New York requires a certificate of
registration from DEC for well drilling in Kings, Queens, Nassau and
Suffolk Counties. Prior to drilling, a driller must file a preliminary
report with DEC and, upon completion of drilling, a report giving the
well log and other pertinent information on the size and depth of the
well, purp capacities and withdrawal of water.

In May 1985 New York supported a Delaware River Basin Commission
resolution requiring water wells with capacities of 10,000 gallons or
more to be registered with DEC by submittal of well completion reports.
Required information includes location of the well, depth, drilling
method, estimated daily production, water use, method of wastewater
disposal, geologic data from the driller's log, type and size of pump
installed and estimated maximum sustainable yield. The reported data
will help determine the use and availability of groundwater in the area.
A similar program of well registration for the remaining upstate area is
recammended in the Upstate New York Groundwater Management Program.

Recormendat ions

a. The state should support the National Weather Service climatological
data program and assist in obtaining improvements necessary to meet
the state's water resources data needs.

b. DEC should expand the present cooperative program with USCS to
obtain more comprehensive data on the state's surface and
groundwater resources, provide for more data analysis and utilize
the Geographic Information System (GIS) for resource data
management . :
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c. DEC and USGS should expand the current groundwater observation well
network by establishing additional wells in those primary aquifers
where they do not presently exist.

d. DEC, working in cooperation with the USGS, should campiete the
regional mapping of surficial (unconsolidated) aquifers across the
entire state at a consistent scale and format.

e. The state should enact legislation to require the registration of
well drillers in the state, as now required for Long Island, and to
establish a Water Well Construction Code.

f. The state should expand to additional upstate areas the well
registration program presently established in the Upper Delaware
River Basin through the Delaware River Basin Commission, requiring
the submittal of well completion reports with essential data, in
order to help determine the availability and use of groundwater
statewide.

Water Use Data

Publ ic water supply production is reported to DOH on a monthly basis
and is better known than other water uses. There are only |imited data
on industrial water use for either self-supplied or publicly supplied
firms. Similarly, data are lacking on agricultural and commercial uses.
It is important that the prior rights of self-supplied users for water,
as well as the demands of firms being met by public suppliers, are
ensured as new demands for water emerge. Better estimates of these uses
are necessary.

Recaommendations

a. The state should utilize the integrated standard data base that has

- been developed by the USGCS for all water use data in the state and
should actively participate in the USGS program to develop a
national report on water use every five years that includes reliable
estimates for New York.

b. To help assure future availability of water to meet the needs of
existing sel f-supplied uses, DEC should require major sel f-suppliied
industrial, coomercial, institutional and agricultural water users
wi thdrawing an average of over 100,000 gallons per day during any
30-day period to file quarterly reports on monthly and maximum daily
withdrawals.

c. DEC should develop improved estimates of present and projected
self-supplied industrial, caommercial, institutional and agricul tural
" wuter uses, including smailer (less than 100,000 gallons per day)
sel f-supplied uses.

d. The state should establish an agricultural water need-and-use data
research and monitoring system, including modelling and forecasting
methods, to develop improved and reliable estimates of present and
projected agricul tural water use, based on significant factors
affecting water demands, for integration of such data with that of
other water uses.
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e. DEC should compile and integrate data on other water uses, such as
power generation, navigation and recreation.

Water Supply System Data

Data for water supply system management purposes are collected by water

suppliers to meet their own needs and the requirements of state agencies..

Local needs vary from system to system and the data collected may vary
from little or none to extensive depending upon system size and other
factors. State agencies require system data primarily to provide
oversight of water quality and financial conditions. There are many gaps
and deficiencies in the existing system data which need to be corrected
to provide an accurate and reliable data base for local system management
decisions and for policy and programatic decisions at the state level.

Recommendat ions

a. DOH and DEC should specify methods of water system monitoring,
surveillance and record-keeping, and provide technical assistance to
water suppliers to improve their data collection and reporting
system to meet local and state needs.

b. Water suppliers should be encouraged to purchase and use
micro-camputers for their data collection and reporting system,
where appropriate.

c. The state should provide a data program (including computer
applications) and train water suppliers on its use.

d. DEC should computerize key water supply system data in existing
upstate public water supply pemit files and Long Island well permit
files.

Dependable Yield Data

The dependable yield of a surface water supply system is commonly defined
as the quantity of water which can be continuously provided through a
serious drought, usually the drought of record. Dependable yield may be
affected by instream flow management needs for fish and wildlife
protection, as well as navigation, recreation, power generation and other
uses, even though state policy gives first priority to use of water for
domestic and municipal purposes.

The dependable yield of a groundwater system is commonly defined as the
amount of water that can be withdrawn without producing "significant
undesirable effects." The determination of significant undesirable
effects is difficult because a nurber of diverse envirommental, econamic
and social factors can be involved. For example, withdrawal rates may
impact the water table level, stream flow and water quality, and the
extent to which the effects can be tolerated is highly judgmental.
Criteria need to be established to assist in such evaluations.

Dependable yield determinations are influenced by their definitions and
are not absolute !imits on water use. Nevertheless, they are essential
to evaluate the adequacy of available sources and to determine whether
there are deficiencies or surpluses in supply.
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Dependable yields have not been determined for most water supply systems
in the state, particularly for the small systems. In addition, the
accuracy of dependablie yield estimates for water supply reservoirs is
questionable, in many cases, because of lack of data on reservoir inflows
and operations. The determination of dependable yield of an aquifer
system is more complex than for a surface water supply, and few such
determinations have been made.

Recammendat ions

a. DEC should establish uniform criteria and methodology for
determining the dependable yield of surface and groundwater sources,
and provide technical assistance to water suppliers for making these
determinations.

b. DEC should use research findings to develop new and improved
estimates of dependable yield of water supply sources by significant
hydrologic units.

Facility Needs Data

Local water suppliers camonly undertake facility improvements only when
system failures or visible leaks and breaks indicate immediate problems.
Improved record-keeping of main breaks, system tests, service
connections, flows and uses would help operators improve their knowledge
of their water supply systems. At a minimun, water suppliers should
begin to collect appropriate data and should undertake or share
computerized record-keeping. Detailed system studies would be more

readi ly undertaken and updated, and maintenance needs could be determined
more accurately, if facility needs data were available.

Recommendat ions

a. DCH should help local water suppliers develop their capability to
gather facility data and should provide information to them on
appropriate facility record-keeping.

b. Water suppliers should update and maintain water system maps and
inventories and should maintain appropriate data for facility
maintenance, including records of main breaks, leakage, system
tests, service connections and flows.

Envirorment and Land Use Data

Water resource decision-making can best be served by identifying and
incorporating relevant envirormental and land use data. Data should
include existing and potential contamination, fish and wildlife
requirements, and changing land uses which affect the stability of
aqui fer recharge, as well as changes in water demands.

A complex array of information about petroleum storage tanks, industrial
waste disposal facilities and municipal landfills is needed to make
reliable water resource decisions. This is primarily a state govermment
role,
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Recommendat ions

a. DEC should assure that all relevant enviromment and !and use data
are obtained and incorporated into water resource decisions.

b. DEC should develop and use an integrated data management system
(GIS) to geographically relate aquifer recharge to !and use, and
in-stream requirements and existing and potential contamination to
water uses and water supply needs.

Agricultural Supplemental Irrigation Technology

Agricultural supplemental irrigation is an important water use in the
state with about 51,300 acres irrigated in 1982 and about 1680 farms
having some irrigated acreage. There has been no significant increase in
agricultural irrigation for the state's food-land resource since the
mid-1970's, but studies indicate significant potentials for growth based
on soil types and water availability. In addition, over 40,000 acres of
non-foodland (e.g. golf courses) are irrigated annually, and the trend is
for increases in such non-agricultural irrigation. Not included in these
figures is the growing, cumulative acreage in urban and suburban areas
utilizing irrigation for home lawn care.

Limited information on agricul tural supplemental irrigation is available
to the farming conmunity and is based on borrowed materials from other
states. It is lacking the broad base of current or needed technology or
New York State's climate, soils, and food production conditions.
Non-agricul tural usage of irrigation, ranging from golf courses to home
lawns, is steadily increasing throughout the state. There is a
significant need to redevelop a state-of-the-art supplemental irrigation
technology within the state aimed at maximum efficiency in water use and
management, Including the quality aspect of chemical-irrigation. The
ongoing program should focus on the development and application of best
management practices tailored to New York's humid, moist climate instead
of borrowed from other regions of the nation with different supplemental
irrigation needs. It should be developed through the College of
Agriculture and Life Sciences at Cornel! University, and should include
such program disciplines as, but not limited to, Agricul tural
Engineering, Agronomy, and Vegetable Crops as well as The Center for
Envirormental Research and the New York State Water Resources Institute.

Recommendation

The state should evaluate the present extent as well as future
potential of supplemental irrigation water use; identify factors
affecting the promotion and adoption of more efficient methods of
supplemental irrigation; and develop with state financing an ongoing
supplemental irrigation technology program based on cooperative
arrangements with NYS Cooperative Extension, Cornell University,
irrigators, irrigation suppliers and other organizations.
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OBJECTIVE: Conduct strong and effective water resources research.

Research should be an integral component of the state's water resources
management program. The purpose of water resources research is to help
achieve better understanding, use, and management of the state's water
resources through the development of new technology and more efficient
methods for resolving water problems. Research should establish the
scientific and technological base required to meet planning objectives.
To ensure the maximum benefit of research, the research program should be
complemented by technology transfer, dissemination of information,
education, and training activities.

Historically, water resources research has involved federal and state
agencies, universities, and the private - industrial sector. At the
federal level, most research is in the context of agency missions. The
principal federal agencies undertaking water research are the Departments
of Agriculture, Interior, Housing and Urban Development, Corps of
Engineers, Envirormental Protection Agency, and Geological Survey.

At the state level, research is conducted on state problems and specific
agency mission-oriented probiems, often with cooperative funding from
federal agencies. The State Water Resources Research Institute
established at Cornell University by federal legisliation enacted in 1964,
and funded through both goverrmental and private sources, has been a
focal point for considerable water resources research in the state.

At the university level, basic and applied water research is conducted on
a broad spectrum ranging from narrow, single-interest points of view to
interdiscipl inary approaches.

Private industrial sector research is directed toward solving particular
industry problems such as the development of more efficient water supply
and water-using equipment.

In spite of past and current efforts, water resources research has not
kept pace with needs in the state. This is evident, in part, from the
lengthy list of research needs that has been identified in the water
resources management strategy development process.

In recognition of the importance of water resources research, the state
in 1987 enacted legislation formally establishing the New York State
Water Resources Institute at Cornell University. The Institute also has
significant responsibilities for education, training and extension
programs. The legislation states that the Institute "shal! pursue and
sponsor, both at Cornel!l and elsewhere, investigations and experiments of
either a practical or basic nature, the education and training of
scientists and specialists, and outreach activities for the dissemination
of information and the provision of technical assistance relating to the
state's water resources." Possible research programs are listed in the
legislation and the Institute is currently assisting the Water Resources
Planning Council to establish a research agenda. Priority issues being
considered are groundwater contamination and protection, non-point
sources, lake eutrophication, and basin problems in the Niagara and
Hudson River Basins.
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The Institute could be the focal point for a coordinated statewide
program utilizing the existing capabilities of federal, state, and local
agencies, academic institutions, and the private sector to address water
resources management research needs. Such a program must have adequate
funding, with continuity and stability, and should give emphasis to
coordination and collaboration among the various interests, and the
timely transfer of information. Problems and projects should be selected
and prioritized according to their relevance, probability of solution,
costs and potential benefits, and other pertinent factors. The
recomendations that follow are based on findings of the substate
studies, review of existing program needs and suggestions of the Water
Resources Planning Council members.

Recommendations

a. The state should undertake a long-term research program that
addresses the state's water resources management issues and problems
in order to insure that these resources can be used for economic
growth and development, and for preserving the quality of the
enviromment.

b. The state should affirm the Water Resources Institute at Cornell
University as the responsible agency for development of the
long-term program in consultation with other interests, and provide
adequate funding for development and conduct of the program.

c. The Water Resources Planning Council, with the assistance of the New
York State Water Resources Institute, should establish a research
agenda, based upon broad input and review, giving priority
consideration to areas of research most needed to further
development of the water resources strategy for New York State.

(The Council has instituted this process and has identified 33
research topics as described in the report, "Toward a Research and
Development Agenda for the New York State Water Resources Management
Strategy, September, 1988, New York State Water Resources
Institute.")

d. The State should consider joint research with other entities on
problems of mutual concern. In particular, consideration should be
given to joint research with the Delaware River Basin Conmission,
New York City and other states in the Northeast. Possible areas of
research are:

- low consurption water fixtures and equipment,
- use of "automated meter reading,”
- all infrastructure in the public right-of-way

Public Awareness, Education and Involvement

1. OBJECTIVE: Integrate public understanding, involvement and support
with water resources management.

Many of the problems encountered in providing safe and adequate
water supply can be traced to lack of public understanding of,
support for, and involvement in water resource management. Problems
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such as contamination, shortages, and deteriorating water supply
systems could be solved more easily if people placed more value on
water resources, understood better what needs to be done to preserve
them for beneficial purposes and became involved in water resource
management decisions.

In the substate studies it was found that local goverrment officials
and the public lack knowledge of water resources issues, technical
requirements of water systems and the true costs of providing water
service, and that this lack of knowledge causes major difficulties

in obtaining adequate budgets.

Each person can have an impact on both water quantity and quality.

Individual efforts to conserve water can add up to marked water and
energy savings. The ways people fertilize their lawns, dispose of

waste oil and excess chemicals, and unclog sinks and septic systems
can incrementally but significantly influence water quality.

Of even greater impact are the collective decisions made by
individuals through their goverrments. An informed public that
participates in its goverrment's decisions can have a tremendous
impact on the quality and quantity of our water resources as well as
on the condition and management of the water systems needed to

del iver water supplies. As people know more and care more about
water resources, they will demand state and federal legislation and
funding to preserve water resources. Greater cooperation with state
planning and regulatory activities will develop as a result.

A public that understands the diverse values of water resources will
support local goverrment decisions to control land uses that could
contaminate water, encourage land uses which aid aquifer recharge,
and encourage leak detection, metering and conservation programs,
and they wil) insist on adequate planning and funding to ensure a
water system that will meet the comunity's needs.

The communication challenge is to help all sectors of the public to
care enough to act wisely in its use of water and in activities that
will impact water quality, and to participate through its goverrment
to preserve the water resource and maintain system capabilities for
delivering water supplies as wel| as sustaining the source's
capabilities for self-supplied users.

DEC is increasing public awareness, understanding and participation
through:

- preparation and distribution of informational materials on
water quality, quantity and management and information on
related topics such as solid waste management.

- encouragement and organization of public participation in
related programs (e.g., groundwater management, development and
implementation of the petroleun bulk storage law, water quality
standards, programs focused on the Great Lakes, etc.).

- regular contact with the media regarding water concerns.
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- general envirormental education programs through the
department's camps and envirommental centers.

DOH is planning to increase public awareness, understanding and
participation through:

- development and implementation of a public education campaign
on organic chemicals in drinking water, primarily focused on
Long Island.

- development and implementation of a public education campaign
on lead in drinking water and ways to reduce consumer
exposures.

- continuation of the Safe Drinking Water Advisory Committee.
- regular contact with the media regarding water concerns.

DOH, envirommental management councils, conservation advisory
councils, cooperative extension agencies, county and local health
departments, county and local planning departments, soil and water
conservation districts, envirormental and civic groups, trade
associations, professional associations such as the American Water
Works Association and Rural Water Association, and other concerned
citizens produce information that can aid in public education on
water resources and potential threats as well as potential
mitigation methods.

Reconmendat ions

a. DEC and DOH and other state and local agencies should continue
existing public education, awareness, information and/or
participation programs but with a concerted effort to reach and
actively invoive the broader spectrum of water users.

b. DEC, DOH and other state agencies should increase interagency
coordination of programs and coordination with local govermment
officials, water suppliers and other interested groups to
develop comprehensive information, education, and participation
activities on all water resources issues.

c. DEC, DOH and other state agencies should develop new programs
and informational materials to increase public awareness,
education and involvement in all aspects of water resources
management, through such activities as the following:

i. Develop informational materials for schools on the basics
of water quantity and water quality, the full spectrum of
beneficial water users and their needs, potential threats
and activities to protect water quality, importance of
water conservation and how to conserve, how water
treatment plants work, how much it costs to supply water,
financing mechanisms, local goverrments' approaches to
supplying vater, the role of state and federa! regulatory
programs, etc.
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Cevelop information materials (brochures, flyers, slide
shows, exhibits, etc.) on the above topics for interested
groups, local officials and citizens.

iii. Hold training sessions and workshops for local officials,

iv.

V.

vi.

water purveyeors, self-supplied users, and interested
citizens on protecting water supplies, conservation
strategies, demand management, system management and
financing strategies.

Focus more attention on media coverage of water resource
issues from a balanced standpoint of the variety of water
uses through editorial board briefings, and by encouraging
feature articles, and radio and television public service
announcements.

Meet with local officials and self-suppliers responsible
for the common gocd of water supplies to better understand
their concerns and problems with providing water for their
comunities, industries and agricul ture.

Conduct field trips to share case studies of communities
which have innovative approaches to preserving their water
resources.

vii. Keep fully and currently abreast of the problems and needs

of each sector of the public needing or supplying water
and communicate water supply recammendations by
participating in trade association meetings, annual
conferences, etc.

viii.Establish an advisory group, including representatives of

the private sector, to review and make contributions to
agendas and materials to help assure camplete and balanced
presentation of information for the public.

Local agencies should increase coordination of information and
education programs at the local level and with state agencies
and interested groups and focus more on water resource issues.

Local agencies should develop new local programs and
informational materials to increase public understanding and
involvement, particularly in relation to local water needs,
through activities similar to those of state agencies.
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Chapter IV Major Substate Water Resources Management Prob'ems
Discussion and Reconmendations

Introduction

This chapter presents discussion and reconmendations for regional and
intra-regional water resources issues that are significant and should
receive special attention by the state. These include the New York City
supply system deficit, the need for a regional institutional framework in
the Lower Hudson Region, Long Island groundwater problems, and the need
for conjunctive management of New York City surface water, and Long
Island and upstate groundwater resources.

A. Delaware-Lower Hudson Region

1. OBJECTIVE: Resolve the New York City water supply deficit issue.

The most significant water quantity issue in the state is the water
supply deficit for the New York City system in the Delaware-Lower
Hudson Region. The system directly serves all of the city boroughs
of Manhattan, Bronx, Brooklyn and Staten Island, and the
northwestern part of Queens. |t also wholesales water to municipal
water systems located in Westchester, Putnam, Orange and Ulster
counties and the southeastern portion of Queens which is served by a
private utility, the Jamaica Water Supply Company (JWSC).

The system provides water, wholly or in part, to an estimated
population of between 7,943,600 and 8,409,300, including 752,400
upstate and 463,000 within the JWSC-Queens franchise area. The
range in estimates arises from dispute over the 1980 Census figure
for New York City.

The total non-drought demand on the system's upland supply was about
1,535 million gallons per day (mgd) in 1984, including 1,413 mgd
within the city, an 8 mgd supplemental supply to JWSC, and 114 mgd
to upstate canmunities, most of which are in Westchester County. By
agreement with the city, JWSC may now purchase up to 30 mgd. There
is pressure on the city to take over the JWSC, and the NYC
Department of Envirommenta! Protection has committed to a 10-year
program of infrastructure improvement through which an increasing
amount of water from upland sources can be supplied to the Queens
section of the JWSC franchise area. The JWSC has submitted a water
supply application to DEC for the required approvals to transfer
water from the New York City system. The application was returned
for further information. Thus, the transfer of water has not
received state approval.

Consumption, reported by category as a percentage of water
production, is estimated by the city to be 49% residential, 22%
industrial and commercial, 19% institutional and other uses, and 9%
leakage.
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Of the 850,000 service connections within the city, about 20% are
metered. In July 1985, the City's Building Code was amended to
require the installation of meters in all new, substantially
improved or altered residential property. In 1986, the city
committed to a 10-year program of universal metering.

The dependable yield of the upland sources supplying the city system
is estimated at 1,290 mgd based on the 1961-67 drought. With the
present demand of about 1,535 mgd for the service area, the supply
deficit is nearly 250 mgd. |f the full Jamaica-Queens demand were
met by the system, the demand would be about 1,588 mgd and the
present supply deficit would be 298 mgd.

There is no consensus on the magnitude of future deficits because of
the complexity of projecting future water demands, particularly in
view of the city's new universal metering program and the
application of a variety of conservation measures. In 1985-86 the
Mayor's Intergovermmental Task Force on New York City Water Supply
Needs reviewed all previous studies of city water demands including
the United States Army Corps of Engineers Northeastern United States
Water Supply (NEWS) Study, the work of the Temporary State
Commission on Water Supply Needs of Southeastern New York and other
studies prepared for the New York City Board of Water Supply and for
Westchester County. These studies set a range of increases in
demand for the city or region, based on past trends, of between 0.4%
and 1.6% per year. Applied to the present total demand on the city
system and the total demand of the JWSC-Queens franchise area, the
Task Force's projected range for average day demand was 1,620 to
1,930 mgd for the year 2000 and 1,825 to 2,650 mgd for the year
2030.

The Task Force recanmended a detailed study of system demand which
was begun in April, 1987. The study is scheduled to continue for
nearly six years and is being conducted in two phases by a
consultant. In Phase 1, lasting 15 months, the consultant is
gathering data from a wide variety of sources and is preparing a
canputer model for making water use projections. Preliminary
projections will be made for every category of water use and water
loss, as well as for total water demand, for the years 2000, 2010,
2020 and 2030. [n addition, a program being developed in Phase |
will secure data on water consumption by metering a selected nurber
of currently ummetered accounts. In Phase [l, lasting 42 months,
the meters will be monitored and results used to refine the Phase |
projections of water demand in each category.

Pending completion of the detailed demand study, present information
in the Delaware/Lo er Hudson Region study indicates that, even with
conservation, the water supply deficit for the New York City system
will range from 300 to 800 mgd by the year 2030.

Options to eliminate present and projected water supply deficits of

varying magnitude for the New York City system have been the focus
of many studies. Strong support has been expressed for measures to
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reduce water demand, but no consensus has been reached on
development of supplemental! supplies.

Recommendat ions

The state should:

a.

Endorse New York City efforts to develop and implement
camprehensive water conservation and metering programs.

Continue the joint effort with New York City and other
regional interests to conduct the detailed water demand

study.

Continue to participate in the evaluation of impacts of
the water conservation and metering programs.

Continue to participate in the Mayor's Intergoverrmmental
Task Force to evaluate alternatives for long-term water

supply.

Assist New York City in developing contingency plans for
major droughts that may occur during the interim period
before other actions to reduce the deficit are completed.

New York City should:

a.

Continue to follow up on recammendations in the second
interim report (December 1987) of the Mayor's
Intergoverrmental Task Force for actions in an integrated
program to reduce water demand and supplement the supply.

Participate in implementation of the statewide and
Delaware-Lower Hudson Region water resources management
strategies with particular reference to actions to reduce
the water supply deficit for the city system.

Initiate engineering feasibility studies of the
Brooklyn-Queens Aquifer to confimm the quality and yield
of the aquifer and determine its potential for use as an
alternative to increasing the capacity of the Chelsea

pumping stations.

Continue preliminary engineering planning for the possible
development of Chelsea and alternative sites to determine
the maximum potential capacity of the facilities acting as
a supplemental supply and utilizing existing aqueducts.
These detailed studies of the impact of continuously and
nearly continuous (say 10 to 11 months per year)
withdrawals at Chelsea and alternative sites should cover
such topics as the salt front, chloride and sodiun content
of the blended supplies, anticipated safe yields of the
supplemental supplies, effect of withdrawals on other
systems using the Hudson River, etc.
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The studies should cover a range of withdrawal rates
ranging from 100 to 300 mgd.

e. If the current detailed water demand study indicates that
the projected 2030 supply deficit is close to the low end
of the present estimated range of 300 to 800 mgd and the
studies recommend it may be developed at Chelsea or an
alternative site, planning for the supplemental supply
should be implemented as quickly as possible.

f. Long-term planning for an additional major water supply in
excess of 300 mgd should be initiated. Due to the present
uncertainty of actual and projected water deficits for the
New York City System, short-term and long-term planning
which addresses the development of supplemental supplies
is prudent and should be continued while concurrently
working to establish more definitive deficit values. This
planning activity should look at supply alternatives,
demand management, water conservation, hydrologic and
ecological impacts, the high flow skimming project and
groundwater development in order to provide a thorough
cost-benefit analysis of all viable supply options.

OBJECTIVE: Establish an adequate regional institutional framework to
assure the satety and reliability of local water supplies.

The Delaware-Lower Hudson Region includes about half the population of
the state. The largest concentration is in New York City, and the city's
water needs dwarf those of the remainder of the region. Nevertheless,
water supply is vitally important for the upstate part of the region that
includes eight counties with 390 water supply systems serving a total of
about 1.6 million people. Average daily municipal water demand within
the upstate counties is.224 mgd. The demand is projected to increase by
10 percent by the year 2000 as a result of continued growth in the less
developed area of northern Westchester County and in Rockland, Putnam,
Dutchess and Orange counties.

The region has an abundance of surface water, and nearly all of the large
water supply systems obtain water from surface sources. Groundwater
serves roughly 40 percent of the upstate population through small
community and private household systems. Many self-supplied industries,
institutions and agriculture also use groundwater. Only 15 percent of
the upstate population served by wells is supplied from the high yielding
primary and principal water supply aquifers.

New York City obtains its water supply from surface sources within the
region. As a condition for permission to develop these sources, the
State Legislature in 1905 required New York City to allow municipalities
and water districts in certain upstate counties to connect to the city's
reservoirs and aqueducts. All the counties within the region, except
Dutchess and Rockland, were included in the legislation. Westchester
County derives a majority of its supply, roughly 90 percent, fram the
system. Putnam, Orange and Ulster counties draw on the city system for
approximately 38%, 9% and 8% of their average day municipal demand,
respectively.
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The close interrelationship between New York City and local water
supp!lies within the region is a significant factor in the management and
operation of many local systems. Also, any development of additional
water supply from the Hudson River would have significant implications
for the quality and quantity of water available for municipal supplies
farther upstream on the Hudson River, such as for the City of
Poughkeepsie, the Village of Phinebeck and the proposed Hyde Park Fire
and Water District project for using the Hudson River. Finally, it
should be noted that the Delaware-Lower Hudson Region has major
interstate water management involvements with the Delaware River Basin
that are related to same extent to local water supplies.

Because of these special considerations, it is essential that the region
have an institutional framework that provides adequately for local
participation and representation in the decision-making process for
dealing with the camplicated water resource management issues that affect
the region. This would help maintain the integrity of local water
supplies for meeting present and future needs.

Recarmendat ions

a. A regional water planning entity should be created to address the
long term needs of Southeast New York. It should include
representatives from the Hudson and Delaware Watersheds, New York
City, Long Island, the Water Resources Planning Council and other
interested municipalities.

b. Outside the water supply boundaries of the New York City System,
County-wide water agencies could have primary responsibility for
procuring sufficient quantities of good quality water to supply
wholesale to various water systems. They could provide technical
help to small water systems on their operations and in developing
water conservation plans.

c. Each County should undertake a planning effort that reviews water
management and planning issues such as but not [imited to:

- Emergency preparedness

- Problems of small systems

- Wholesal ing and demand needs

- Watershed Rules and Regulations

- Public education

- Water conservation

- Implementation of substate strategy

- Feasibility of instituting water quality treatment districts

This information should be provided to the regional planning entity
which should incorporate this data into its planning activities and
recommendations.
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A regional institutional framework should be explored to address
long-term supply requirements that may come from the plarning
process. This is particularly important if there is a need to
develop an additional supply to meet the requirements of the Hudson
and Delaware Watersheds, New York City, and Long Island. This plan
will address the needs of all water users, both for those users
inside the New York City system as well as those outside the system.

The possibility of further expansion of the New York City System to
accarmodate regional growth pressures should be explored. This
might provide the opportunity for efficient and economical
distribution of water to communities not currently served by the New
York City System. The 1905 legislation should be reviewed to
determine if new legislation is needed to facilitate development of
new sources that may be beneficial to both the City and the upstate

d.
e.

counties.
Long Island Region
1.

OBJECTIVE: Protect and manage groundwater quantity and quality
effectively to meet present and future water needs.

The focus of this discussion is on the quantity aspect of
groundwater management in the counties of Nassau and Suffolk on Long
Island. The aquifer system on the island is the single most
important groundwater resource in the state and the sole source of
supply for three million residents, as well as for conmercial,
institutional and agricultural users.

Pollution and excessive consumptive use have created stresses in
parts of the aquifer systems. Although drinking water supplies are
general ly safe, pollution problems and threats of new contamination
have forced some wells to be deepened and others to be abandoned or
restricted in use. Increased consumptive use has caused saltwater
intrusion in southern Nassau and southeastern Queens Counties.
Water conservation is increasingly crucial to help manage the
quantity and quality of groundwater.

Groundwater is adequate throughout most of the region, except for
some insular areas and islands. However, there is a limit to the
amount of water that can be pumped and consumptively used without
undesirable results. Nassau County's consumptive use currently is
at or above most estimates of the permissible sustained yield of its
groundwater system. In Suffolk County there are adequate supplies,
although local deficits exist.

The designated best use of Long Island groundwater is for potable
water supply. In the region there are 84 municipal water supply
systems serving populations from 20 to 875,000. There also are a
large nurber of private wells. The total regional demand of
consumers supplied by comunity water systems and those that draw
their own supply (domestic, industrial and agricultural users)
presently averages about 450 mgd. The total demand is expected to
increase by about 9% by the year 2000 without conservation measures.
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Water conservation is the most |ikely cption for meeting additional
future water demands. Other possibilities are transfer of water
from surplus to deficit areas, utilization of upstate surface water
resources through the New York City water supply system and/or
conjunctive management of upstate surface supplies with Long Island
groundwater supplies.

The seriousness of groundwater quality problems on Long Island also
must be recognized because they are the most extensive and impact
the largest population of any area in the state. Since the
mid-1970s, when organic contamination first surfaced as a
significant problem, about 90 of the approximately 1,000 major
public drinking water wells on Long Island have been closed or
restricted in their use because of contamination from synthetic
organic chemicals and nitrates. Private wells have also been
contaminated by synthetic organics, pesticides, petroleun products
and nitrates; 1,400 private wells in eastern Suifolk County, for
example, have been contaminated by pesticides. -

Increased concern about the magnitude and complexity of groundwater
problems, particularly the threat of pollution by toxic substances,
led to a review of resource management needs and development of the
Long Island Groundwater Management Program (LIGWP). The LIGWP
Report (DEC, June 1986) contains the framework for program actions
to protect and improve the quantity and quality of groundwater. The
majority of the reconmendations are preventive in nature and address
quality issues.

The LIGW introduced the concept of "stressed segments," in which a
portion of the aquifer flow regime has been stressed, which results
in adverse hydrologic conditions. Initial stressed segments were
identified in Queens, Nassau and Suffolk Counties and it was
recognized that review and updating are necessary to add new areas
or to revise the existing areas. The program recommends that
quantity-stressed and impending quantity-stressed areas receive
priority for early attention through the Long Island Well Permit
Program to develop area-specific guidelines for the issuance of
permmits through which the adverse quantity stresses ultimately could
be corrected.

In 1986, the Envirommental Conservation Law was amended to require
DEC to categorize portions of the Long Isiand aquifer as
over-stressed, transitional or unstressed, and to reopen the water
supply pemits in over-stressed areas and reissue them with
limitations or "caps" on the amount of water taken.

The DEC regional office at Stony Brook, which administers the Long
Island Wel| Permit Program, instituted a program to halt the
increase of water withdrawals in Nassau County. Caps on maximum
annual and five-year running average groundwater withdrawals have
been set for each public water supply system. The caps are being
put in place by modifications to existing water supply permits or as
conditions in new permits and with a requirement that each water
supplier develop and inplement a water conservation program.
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Recommendat ions

a.

The state, in cooperation with the USGS and Nassau and Suffolk
counties, should maintain an isiand-wide hydrologic data base
and an integrated data management system, incorporating the
work currently being carried out by all involved agencies, in
order to continually assess the affects of consumptive water
use and changes in recharge throughout the region and including
Queens County.

DEC, with assistance from the interested and affected local,
state and federal agencies, should complete the development of
quantity-specific criteria for the region's water resources,
particularly for the detemmination of aquifer yield, based upon
consideration of significant parameters.

DEC and county agencies should identify present or future water
quantity shortfall areas, and the counties should develop
specific plans to decrease consumptive water use in the
affected areas.

DEC, DOH, USGS and Nassau and Suffolk counties should develop a
comprehensive ground and surface water monitoring system that
is responsive to the development of specific water quality
criteria and the need for information on groundwater depletion.

DEC should continue to enforce the pumpage Iimitations and
related water conservation requirements for Nassau County water
suppliers and for the Jamaica Water Supply Campany, with
necessary adjustments as conditions and new information
warrant.

DEC should continue to require water conservation plans of all
Nassau County water suppliers and should require conservation
plans as part of all Long Island well permit applications.

DEC, USGS and Nassau County should investigate the hydrology,
yields and saltwater interface of the Lloyd and Magothy
Aquifers in Nassau County. Future adjustments in the current
moratorium on well permits in the Lloyd aquifer should be
considered based on this knowledge.

DEC should conduct annual management-level meetings of all key
regulatory agencies to review the Long Island Groundwater
Management Program implementation, problems, priorities and
program resource deployment.

DEC should implement site-as-a-system management in areas of
industrial and commercial activities that involve existing or
potential groundwater contamination by synthetic organic
chemicals.
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j. Nassau County should update and make final the dratt Master
Water Plan for Nassau County to provide a clear framework for
county water resource management activities. The plan should
give priority to water conservation to provide sufficient water
supply in areas with present and projected quantity shortfalls.,

k. Nassau County should conduct more detailed studies, including
envirommental impacts, for development of the intra-county
transmission system, as proposed by the draft Nassau County
Master Plan.

I. Suffolk County should implement the recammendations of the
Suffolk County Water Resources Management Plan to help insure
continued water supply within the county.

m. The Suffolk County Water Authority should continue efforts to
extend its service into areas presently not served,
particularly areas experiencing contamination of private wells
and those proposed by the Suffolk County Comprehensive
Management Plan for transmission main extension.

n. Local goverrments and water suppliers should implement
additional water conservation measures in areas where supply is
a major concern, including all of Nassau County and the insular
areas of Suffolk County.

o. All agencies should continue to implement the recammendations
of the Long Island Groundwater Management Program (DEC, 1986)
in order to protect and preserve the groundwater quantity and
quality in the region and to coordinate monitoring activities.
The Long Isltand Coordinating Council should meet on a regular
basis.

C. Major Inter-Region Water Management

1.

OBJECTIVE: Investigate conjunctive management of New York City
water and long Island groundwater sources.

Conjunctive use of surface water and groundwater sources is a common
practice for water systems that have muitiple sources of supply.
Depending upon variable quantity and quality conditions, withdrawals
may be shifted from one source to another to meet system demands.
With this operational flexibility the system manager can reduce the
stress on a particular source of supply and may be able to produce
better quality water.

On a broader, regional basis and more sophisticated scale *than for
an individual water supply system, conjunctive management has been
proposed for New York City surface water sources and Long Is!and
groundwater to help meet water supply management needs in both
areas. The concept is to transmit surplus water that would
otherwise overflow from the city's upland reservoirs to Long !sland
for water supply, permitting the groundwater pumpage to be decreased
and allowing the groundwater acuifer to recharge. In turn, during
times of surface water shortage, additional water would be pumped
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from the aquifer to provide a supplemental supply for New York City.

Some information on the potential for groundwater use in Brooklyn
and Queens is provided by two recent studies that looked at the
Brooklyn/Queens aquifer as a possible drought or supplementa! supply
for the city. The first study is a five-year camprehensive study of
the groundwater resources that defined the configuration of the
aquifer and confining units beneath Brooklyn and Queens and
incorporated this information into a Long Island groundwater
regional flow model. The second study used the model to run a
series of simulations of various future groundwater pumping regimes
to predict their effect on the aquifers and the available
groundwater supply.

The data currently available relate primarily to the hydrology of
the aquifer sources and do not deal with the engineering, quality,
cost and managerial aspects of using the Brooklyn/Queens sources as
a supplemental supply. Conceptual engineering studies, cost
estimates and more intensive hydrologic studies are needed to
determine project feasibility.

The concept of going a step further and exchanging water between New
York City's reservoir supplies and Long Island's aquifer supplies as
parts of a single system has received considerable attention, but
has not been studied to any significant extent. The Mayor's
Intergoverrmental Task Force considers the idea to be only a
"theoretical possibility" at present and reconmends continuing
discussions between the city and Long Island counties, including
consideration of the institutional framework and transmission
network necessary to manage the exchange.

From a state perspective the conjunctive management concept appears
to have sufficient merit for helping to meet water resource
management objectives and water supply needs in the New York
City-Long Island region to justify detailed study.

Recommendation

New York State, New York City and appropriate federal agencies
should investigate in detail all aspects of conjunctive
management of New York City water supplies and Long Island
groundwater and develop a definitive reconmendation on the
feasibility of this option for inter-region water management.
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D. Upstate Groundwater Management

1. OBJECTIVE: Safeguard quantity and quality of groundwater resources in
the the upstate regions

Croundwater is critically important as a source of drinking water in
upstate New York. It is also a uniquely vulnerable resource because
it is nearly impossible to clean up once it becames polluted.

Roughly 10% of the upstate area is underlaid with groundwater aquifers
that provide major present or potential sources of drinking water.
Community water supply systems and individual household wells that
draw upon that groundwater serve about three million people.

Most upstate groundwater is of good quality, but during recent years
the resource has shown signs of deterioration in quality.
Contamination by hazardous substances, particularly organic solvents
and petroleun products, is the chief concern. Other contaminants,
including nitrates, chlorides, and pesticides, are also found
occasionally in upstate groundwater.

Quantity problems are localized and generally of a seasonal nature.
They relate primarily to inadequate source development or lack of
system storage. Quantity problems will occur more frequently in the
future in areas where additional growth and development places stress
on the local groundwater resource.

Detailed information about upstate groundwater quantity and quality is
contained in the Upstate Groundwater Management Program prepared by
DEC in 1987. That program is designed to (1) protect and preserve
groundwater for best usage as drinking water supply, (2) address
quantity as well as quality concerns, (3) emphasize problem prevention
(4) give special emphasis to critical high-yielding aquifer systems
and (5) foster a state/local partnership in groundwater management.

The Upstate Groundwater Management Program has been incorporated into
the statewide water resources management strategy through many of the
following recommendations for upstate groundwater management.

Recommendat ions

1. The state should maintain the existing 6NYCRR Part 703, Groundwater
Classifications, Quality Standards and Effluent Standards, as part
of the state's Groundwater Management Program, to support the policy
objective that all fresh groundwaters in the state will be preserved
for the best usage as potable water.

2. DEC and DOH should continue efforts to establish sound and
defensible standards for both drinking water and ambient water
qual ity and to reconcile any inconsistencies that may exist.

3. DEC should consider reclassification of surface water segments
supplying adjacent public water supply wells.
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5.

10.

11.

12.

13.

The state should use the following priority system to geographically
target grouncwater management policies and activities in the upstate
area:

- public water supply wellhead areas
- primary water supply aquifer areas
- principal aquifer areas

- other areas

The state should use the following additional geographic categories
to further tailor programs to specific local conditions:

- critical recharge areas within primary aquifer areas

- special groundwater management areas within primary aquifer areas

- other areas hydrogeologically tributory to primary or principal
aquifer areas

DEC should require, through the public water supply permit program,
that all upstate public water supplies using more than 100,000
gallons per day from groundwater define the wellhead areas of their
supply wells, and DEC should identify and disseminate information on
appropriate methods which can be used for such definition.

DEC and DOH should evaluate the scope of rural drinking water
problems, which are related primarily to groundwater sources, and
potential alternatives for state action.

DEC should implement a pollution source-oriented monitoring program
for sensitive groundwater aquifers (primary and principal) through
use of existing regulatory permit mechanisms.

DOH should design maintain its public water supply monitoring
requirements and emphasize surveillance for organics in locations
where potential organics sources are prevalent.

DEC should maintain a groundwater problem inventory for use in
program performance assessment, priority setting, and refinement of
programs.

DOH should maintain the Public Water Supply Well Closure List for
the important information it provides on major groundwater
contamination incidents and as a valuable management tool in
detemining program priorities.

The state should amend the Incompatible Uses Law to add 15 upstate
aquifers as primary aquifers, and DEC should implement the law.

DEC should undertake two pilot study efforts to evaluate the

effectiveness and costs of Site-as-a-System Industrial Facility
Management in separate upstate primary water supply aquifers.
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14.

15.

16.

17.

18.

19.

20.

21.

DEC and CCH should encourage local goverrmments to develop critical
area protection programs for primary public water supply aquifers
and principal aquifers within their local jurisdictions; local
critical area protection programs should be tailored to local
conditions and needs.

DEC shall| develop a technical guidance manual for local govermment
on land use controls to assist in protecting sensitive groundwater
areas. This guidance manual will provide specific technical
guidance on planning processes and zoning applications under New
York's zoning enabling statutes. DOS should assist DEC in this
task.

DOH should aggressively pursue effective watershed rules and
regulations for all public water supply wellhead areas, including
the development of guidelines on use of watershed rules and
regulations to camplement other elements of a local groundwater area
protection program.

DEC and DCH should maintain an adequate, balanced groundwater
contamination response capability.

All state agencies and other relevant parties should continue to
implement recommendations of the Upstate Groundwater Management
Program.

DEC should revise the Petroleum Bulk Storage regulations to achieve
equivalency with the federal underground storage tank regulations.
Legisliative authority to achieve the objective should be pursued.

The state should amend Article 40 of the ECL (Hazardous Substances
Bulk Storage Law) to provide DEC with authority to regulate drum
storage sites, where aggregate starage exceed 250 gallon,

DEC should prepare technical guidance manual on proper storage and
handl ing of hazardous substances. The manual should focus on
engineering practices for preventing leaks, spills and chemical
accidents which could cause a release to the envirorment.

IvV-13,

41 HITVEH {0 INFNIHYGEA 3IVIS MHOA M3N



NEW YUHK SIAIE DEFARIMENS UF HEALIN ¢/



Chapter V - Strategy Implementation

A. Responsibilities

1.

Water Resources Planning Counci l

The Water Resources Planning Counci! is designated in the Water
Resources Management Strategy Act of 1984 to receive the statewide
water resources management strategy, composed of substate strategies,
hold public hearing in each of the substate regions, and determine
whether the strategy should be "approved with modifications or
disapproved." The approved strategy must be adopted by the
Departments of Envirormmental Conservation and Health and other
appropriate state agencies in a form determined by the Council. The
Council is also designated to receive the substate water resources
management strategies as soon as they are developed. The Departments
of Environmental Conservation and Health were required to report
regularly to the Council during the development of the strategies and
or receive the Council's recommendations and directions.

The Council had an active role in preparation of the statewide and
substate strategies. The Council developed criteria for the
strategies and reviewed and discussed the strategy development process
and water resources management issues. After carpletion of a draft
statewide strategy in May 1987 the Council held public a draft
hearings throughout the state, conducted a detailed review and
provided significant corments for revisions to the draft.

The 1984 Act also requires that at least once every two years the
strategy be reviewed and, if necessary, amended. Council approval is
required for a decision that no amendments are required or for any
amendments that are proposed. The Act is less specific on the role of
the Counci! in implementation of the statewide water resources
management strategy. The strategy must contain recammendations
regarding implementation by state agencies, local govermments and
special districts.

There is a continuing need for overall guidance and direction at the
state level on implementation of the strategy, particulariy in
relation to state policies and legal, financial and institutional
aspects. This function can be performed best by the Council, because
of its broad representation of the executive and legisiative branches
of state goverrment and of public interests, and because of the
expertise gained by the members through their involvement in
development of the strategy.

State Agencies

Many state agencies have authorities and responsibilities related to
water supply and water resources management. Principal among these
are the agencies represented on the Water Resources Planning Council,
including the Departments of Agriculture and Markets, Economic
Development Energy, Envirormental Conservation, Health, State and
Transportation and the Public Service Commission (see Appendix).
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Three of the agencies, Envirommental Conservation, Health and the
Public Service Comission, have the most direct responsibilities for
implementation of the strategy recommendations. The Department of
State also has a key role through its responsibility for state agency
liaison to local government.

Department of Envirommental Conservation

The Department of Envirormental Conservation (DEC) is the state's
envirormental agency with the responsibility for administering a broad
range of envirormental quality and natural resource programs. In
effect, DEC is the designated custodian of the state's natural
resources, including water in the envirorment. DEC has broad
authority to regulate and manage water resources within the state and
specific authorities for public water supply permits and other water
supply regulation, for comprehensive water resources planning and for
water resources studies. DEC also is responsible for prevention and
control of water pollution and maintains a comprehensive water quality

program.
Department of Heal th

The Department of Health (DOH), under the New York State Public Health
Law, is responsible generally for the protection of public health and
more particularly to assure a safe, potable supply of drinking water
for the state's citizens. Generally, it is responsible for the
regulation/oversight of water which has been withdrawn by public water
supplies for distribution to the consumer. :

Under the Public Health Law and Part 5 of the State Sanitary Code, DCH
administers a major program to assure that all public water supply

systems in the state are properly operated and maintained and that all
consumers are assured delivery of a safe and adequate supply of water.

County Health Departments and State District Offices are local agents
for DOH and responsibie for monitoring of water supply systems,

Public Service Commission

- The Public Service Camission (PSC) has broad regulatory authority
over the furnishing or distribution of water for domestic, carmercial
or public uses by private and investor-owned water supply systems.

Its jurisdiction covers rates, charges, rules and regulations for
water service, and the issuance of various forms of securities and
service. The PSC is in the Department of Public Service which is the
administrative arm of the Commission. Department staff carrying out a
broad range of activities related to PSC water supply
responsibilities.

Department of State

The Department of State (DOS) is the principal state agency liaison to
local govermment and the state's designated coastal and inland
waterways management agency.
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B.

In carrying out these responsibilities, particularly in providing
services to local govermments, DOS can significantly augment efforts
to implement many of the recommendations in the water resources
management strategy. The services are provided through the Office of
Local Govermment Services (OLCS) which has staff expertise and
experience with local govermments in New York regarding envirormental
and land use activities.

Local Agencies

Local agencies have the ultimate responsibility for implementing many
of the actions require in the state water resources management
strategy since water supply is essentially a local responsibility.
There are a variety of agencies at the regional, county, and local
govermrment levels, as well as investor-owned water works companies,
involved in water supply (see Appendix). In many cases water
suppliers will be responsible for the implementing actions.

Public

Public participation is an essential element of the water resources
management strategy. During the strategy development process, public
views and input on water resources management needs, problems, issues
and proposed actions, were sought, and are reflected in the strategy.
Publ ic involvement and support is equally vital for implementation of
the actions reconmended in the strategy. There must be strong public
recognition of the need for action and willingness to pay the costs
associated with safe and adequate water supplies in the state.

Implementation Plan

The water resources management strategy contains recammendations for many
state and local actions required to improve water resources management and
water supply systems in the state. Additional laws and regulations are
needed and the state needs to provide technical and financial assistance
to water suppliers, conduct special studies of particular water issues,
expand existing water resources and water supply programs and uncertake
new programs and initiatives., The major actions recamended in these
categories are sumerized in Table V-1,

All of the recommended actions in the state water resources management
strategy are listed in Table V-3 at the end of this chapter. The
priority, lead/assisting agency, time frame and estimated cost are shown
for each recormendation. The categories of priority are "high", "medium",
and "low". The designated of lead/assisting agency is consistent with
current program responsibilities. The overall strategy time frame is to
the year 2000. New legislation should be enacted in 1989, and major new
programs should be initiated by 1990. Costs are in order of magnitude
estimates that are designed to assist in evaluations and comparisons. In
same cases, more detailed cost estimates are available; others will be
prepared during the program development process. The implementation plan
for the state water resources management strategy includes actions to be
taken by the designated agencies during the next three years, 1989-1991,
to implement the major strategy recommendations.
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The actions are subject to the availability of funds and do rot
represent individual agency commitments in the absence of adequate
funding. Funding needs are sumarized in Table V-2,
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Table V-1 - Summary of Major Strategy Recommendations by Kind of Action

Required.

New state legislation is required for:

Registration of large water withdrawals.

Permit program for large diversions and consumptive uses.
Universal metering of all public water supply systems.
Registration of well drilliers.

Low interest loans to improve public water supply systems.
Provide financial assistance to small systems for detailed system
studies of improvement needs.

New and/or revised state regulations are required for:
Prepare water supply management plans.

Prepare capital expansion and improvement plans.
Establish watershed rules and regulations and land use controls.

State technical assistance should be provided to water suppliers to:

Prepare water conservation plans, document conservation savings
Implement leakage control.

Determine their true cost of water service.

Develop operating rules and investigate conjunctive management.
Improve small water systems.

Establ ish camputerized data collection and reporting system.
Investigate regional water supplies and system interconnection.
Make detailed system studies of improvement needs.

Establish uniform accounting procedures.

Determine dependable yields.

Additional actions should be taken by water suppliers to:

Filter all surface water supplies.

Monitor groundwater for contaminants.

Prepare annual reports on water quality.
Prepare water conservation plans.

Prepare reports on water use and other factors.
Prepare water supply system management plans.

Special state studies should be made of:

Need for additional permits or allocation system.
Modifications of state low flow fixtures law.

Research agenda.

Conjunctive management of New York City and Long Island water
supplies.

Water demands on New York City system.
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Immediate Actions for Strategy Implementation

1. Additional State Actions on Water Quantity

a.

New York State Water Resources Legislation

DEC will lead a concerted effort among all interested parties to
resolve any differences on state legislation recormended in the
strategy to reach a consensus on bills to be enacted by the State
Legislature. The effort will apply to reconmended legislation
relating to registration of water withdrawals, permits for large
diversions and consumptive uses, universal metering of all public
water supply systems and registration of well drillers.

Expanded State Water Conservation Program

DEC, DCH and PSC will implement new initiatives to establish an
effective long-term statewide water conservation program. Large water
suppliers will be required to prepare water conservation plans for
their systems, and the state will provide technical assistance on the
plans and, particularly, on leakage control. DEC and DOH will
establish and maintain camprehensive public information and education
programs on water conservation. DEC will evaluate modifications of
the state low flow fixtures law to increase its effectiveness.

Expanded Instream Flow Management Program

1. DEC will develop supporting information and seek formal adoption
of state policy that flows in all streams from source to mouth
shall not be reduced below minimuns necessary to assure the
protection of natural resources, maintain adequate water quality,
quantity, assimilative capacity, recreation agriculture,
transportation, and power generation uses while recognizing
damestic water supply has the priority use of the state water
resources.

2. DEC will develop criteria for minimun flows to be applied to all
waters of the state, based on natural stream hydrology with
existing streams and river conditions.

3. DEC in cooperation with other interested state, agencies,
authorities, and public interest groups, wil! review the operation
of all existing impoundments (meeting the thresholds of ECL
15-0503) to identify problems and opportunities to balance
conpeting water uses through instream flow management while not
significantly impairing the intended purpose of the impoundrent.

2. Additional State Actions on Water Quality

a.

To protect and improve the quality of water resources, DEC will
continue to enforce state pollution contro! laws vigorously, will set
priorities for envirormental management programs to take into account
water quality protection for water supply sources and will ensure that
state standards and classifications for surface water and groundwater
are adequate to protect water supply sources.

V-6.
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To provide water supplies of satisfactory quality, DOH will ensure
that state drinking water standards are stringent enough to protect
public health and safety and will continue to vigorously enforce
drinking water standards.

To provide additional protection for water supply sources, DOH will
revise and update the existing watershed rules and regulations
program, and consider mandating rules and regulations for all water

suppliers.

To provide adequate treatment of surface water supplies, DOH will
amend the State Sanitary Code to require filtration of all vulnerable
surface water suppliers and will develop priorities for compliance.

To provide adequate treatment of groundwater supplies for drinking
water purposes DOH will continue the current level of monitoring
groundwater treatment and contamination responses procedures; require
groundwater monitoring for regulated and unregulated contaminants;
implement federa! groundwater standards as adopted; and promulgate and
implement specific and general state standards for organic chemicals.

3. Additional State Assistance on Water Supply System Management

a.

To achieve the goal of charging the true cost of water, DEC, Audit and
Control and PSC will develop uniform accounting procedures that will
enable coomunities to exert better financial control over and thereby
manage more effectively their drinking water supply systems; establish
guidelines and audit procedures by which communities can determine the
"true cost" of water and improve each community's ability to represent
its needs for and its financial capacity to support capital projects
that can rehabilitate, improve or expand existing water supply
systems.

DEC, DCH and DOS will continue to meet the special needs of small
water supply systems in the state. DOH will continue to oversee the
compliance at small systems including additional technical assistance.
DEC will provide technical assistance on source evaluations,
dependable yield determinations, assessment of future needs, leak
detection, water conservation and other aspects. DOS will continue
the Self-help Support System to assist small communities in using
their own resources to alleviate local water supply problems,

DEC and DOH should ensure that water supply systems adequately plan to
meet present and future needs and to respond to emergencies. DEC and
DCH will require each water supplier with a large system serving more
than 5,000 people to prepare a water supply management plan containing
specified information, and to update it periodically. The agencies
will develop a guidance manual and pilot management plan, and the
state will provide other technical and financial assistance for
preparation and implementation of the water supply management plans.

DEC and DCH should conduct comprehensive water resources planning in
preparation for a revision of the statewide and substate strategies.
Such planning should be directed toward both site specific programs
and projects and further development of the substate strategies.

V-7,
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New State Program for Water Supply System Improvement

DEC and DOH will develop additional supporting data and information and
take other action that may be necessary to establish a state program of
incentives for water supply system improvements recommended in the
strategy. The program will include two major parts: (1) provision of
technical and financial assistance to small municipal and investor-owned
public water supply systems to camplete detailed system studies of
improvement needs and prepare capital expansion and improvement plans, and
(2) establishment of a capital reserve fund from funds obtained primarily
through federal grants to provide low interest loans to municipalities to
improve their public water supply systems.

Integrated and Expanded State Water Data Program

a. To provide an adequate state water data program DEC and DOH will
integrate and coordinate the state, federal and local agency programs
relating to water resources data in order to facilitate data

"collection, storage, retrieval and analysis and will develop an .
expanded data based that will provide the character and quality of
information required for sound water resources and water supply
management for all water users.

b. To meet special water data needs in the Great Lakes Basin, DEC will
establish a coamprehensive data collection and management svstem in the
Great Lakes Basin in accordance with the Great Lakes Charter,

c. DEC will expand the present cooperative program with USGS to obtain
more comprehensive data on the state's surface and groundwater
resources, provide for more data analysis and utilize the Geographic
Information System (GIS) for resource data management.

d. To obtain more adequate groundwater data, DEC will expand to
additional upstate areas the well registration program presently
established in the Upper Delaware River Basin.

e. To provide more accurate data on self-supplied agricul tural water
need, and the availability of that data for integration within an
expanded database of all water uses, the Department of Agriculture and
Markets will establish an agricul tural water use data research and
monitoring system, including mode!ing and forecasting methods Cornel |
University, the Departments of Agricul ture and Markets, and
Envirormental Conservation, and the Water Resources Institute will
provide supporting information for establishment of the system.

f. DEC will establish uniform criteria and methodology for determining
the dependable yield of surface and groundwater sources, and provide
technical assistance to water supplic~s for making these
determinations.

g. The Department of Agriculture and Markets, through the establishment
and implementation of the Irrigation Technology Program, will evaluate
the extent of supplemental irrigation water use; identify factors
affecting the adoption of supplemental irrigation; and develop a
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supplemental irrigation technology program based on cooperative

arrangements with New York State Cooperative Extension, Cornell
University, irrigators, irrigation suppliers and other organizaticns
aimed at water use efficiency and water quality protection for
agricultural food production, as well as home and recreational turf
management .

New Long-Term Water Research Program

The state will establish a long-term research program and a research
agenda, based upon broad input and review, giving priority consideration
to needs that have been identified in the strategy.

Expanded Public Information, Education and Involvement Program

DEC and DOH and other state and local agencies will continue existing
public education, awareness, information and/or participation program;
increase program coordination; and develop new program initiatives and
informational materials.

Major Regional! Programs

a. To help resolve the New York City water supply deficit issue, DEC and
DOH will:

1. Endorse New York City efforts to develop, implement and evaluate
camprehensive water conservation and metering programs.

2. Continue the joint effort with New York City and other regional
interests to carplete the detailed water demand study.

3. Continue to participate on the Mayor's Intergoverrmental Task
Force to evaluate alternatives for long-term water supply.

4, Assist New York City in developing contingency plans for major
droughts that may occur during the interim period before other
actions to reduce the deficit are completed.

5. Continue to press, in conjunction with the demand study, for the
development of a supplemental source of water which will enable
New York City to meet its future needs.

b. To Heip Resolve Long Island Groundwater Quantity and Quality Issues:

1. DEC, in cooperation with the USCS and Nassau and Suffolk Counties,
will mintain an island-wide hydrologic data base and an
integrated data management system, incorporating the work
currently being carried out by all involved agencies, in order to
continually assess the affects of consumptive water use and
changes in recharge throughout the region and including Queens
County.
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DEC, with assistance from the interested and affected local, state
and federal agencies, will corplete the development of specific
criteria for quantity aspects of the region's water resources,
particularly for the determination of safe yield based upon
consideration of significant parameters.

DEC, DOH, USGS and Nassau and Suffolk Counties will develop a
comprehensive ground and surface water monitoring system that is
responsive to the development of specific water quality criteria
and the need for information on groundwater depletion.

DEC will continue to implement the "cap" program by enforcement of
purpage |imitations and related water conservation requirements
for Nassau County water suppliers and for the Jamaica Water Supply

Campany.

DEC will continue to require water conservation plans of all
Nassau County water suppliers and will require conservation plans
as part of all Long Island well permit applications.

DEC, USGS and Nassau County will make additional investigations to
improve their working knowledge of the hydrology, yields and
saltwater interface of the Lloyd and Magothy Aquifers in Nassau
County. Future adjustments in the current moratorium on well
permits in the Lloyd aquifer will be considered based on this
knowl edge.

DEC will conduct annual .management level meetings of all key
regulatory agencies to review the Long Island Groundwater
Management Program implementation, problems, priorities and
program resource deployment.

Agencies will continue to implement recammendations of the Long
Istand Groundwater Management Program (DEC, 1986) in order to
protect and preserve the groundwater quantity and quality in the
region and to coordinate monitoring activities.

V-10.
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Table V-2 - Estimated Annual State Agency Costs of Strategy Implementation

Plan, [Immediate Actions 1989-1991

ACTION

1. Additional State Actions on Water Quantity

a. New State Legislation

a. Registration of water withdrawals

b. Permits for large diversions and
consurptive uses

c. Universal metering

d. Registration of well drillers

Annual Cost $

$ 60,000

120,000
60,000

Existing Resources

SUBTOTAL $240,000

b. Expanded State Water Conservation Program

a. System water conservation plans

b. Technical assistance on |eakage
control

c. Camprehensive public information
and education programs

d. Evaluation of state low flow
fixtures law

$ 60,000
60,000
60,000

10,000

SUBTOTAL $190,000

c. Expanded Instream Flow Management Program

a. Minimun flow policy adoption

b. Minimum flow criteria

c. Review operation of existing
impoundments

Existing Resources
Included in Item C

$120,000

SUBTOTAL $120,000

2. Additional State Actions on Water Quality

a. Pollution control, enviromnmental
management, standards and
classifications

. Drinking water standards

Watershed rules and regulations

Filtration of surface water supplies

Treatment of groundwater supplies

® Q000

Existing Resources
$ 30,000
90,000
210,000
210,000

SUBTOTAL  $540,000

V-11.
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ACTION

Annua! Cost $

Additional State Assistance on Water Supply System Management

a. Uniform accounting procedures,

determine true cost of water, etc. $ 30,000
b. Special needs of small water systems 60,000
c. Water supply system planning 180,000
d. Comprehensive planning for strategy 300,000
updating

SUBTOTAL $570,000

New State Program of Water Supply System Improvement

a. Detailed system studies and capital $2,000,000 4-year local
expansion and improvement plans assistance program

b. Capital reserve fund for low
interest loans

Integrated and Expanded State Water Data Program

a. Intergration, coordination, expanded $ 120,000

data base
b. Data management system in Great

lLakes Basin 250,000
c. Expanded cooperative program with USCS 250,000
d. Upstate well registration 120,000
e. Agricultural water use data 120,000
f. Dependable yield criteria and

me thodo | ogy 30,000
g. Supplemental irrigation water use 120,000

SUBTOTAL  $1,010,000

New Long-Term Water Research Program

a. Research agenda $200,000

Expanded Public Information, Education and Involvement Program

a. Continuation of existing programs,
increased coordination, new
initiatives and materials $60,000

Major Regional Program

a. State Actions on New York City Water Supply

a. Water conservation and metering
programs Existing resources

V-12.
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b.

ACTION

Annual Cost $
b. Impacts of water conservation and
metering $30,000
c. Mayor's Intergovermmental Task
Force 30,000
d. Contingency plans Existing resources

SUBTOTAL $60,000

State Actions on Long Island Groundwater
Quantity and Quality

a. Hydrologic data base and integrated
data management system Cost estimate included in the
b. Criteria for quantity aspects Long Island Groundwater
Management Program
c. Conprehensive ground and surface water
monitoring system
d. "Cap" program
e. Water conservation plans
f. Investigations of Lloyd and Magothy
Aquifers
g. Annual management level meetings on
Long Island Groundwater Management
Program
h. Continuing implementation of Long
Island Groundwater Management Program
reconmendations

V-13,
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Strategy Revision

The water resources management strategy must be reviewed at least once
every two years and, if necessary, amended. Although major effort went
into preparation of this strategy, the need for review and revision is
obvious from the listing of data and research needs and recommendations
for additional investigations and studies (Chapter I11). In addition to
incorporating new information, the strategy needs to be updated
periodically to reflect results of ongoing activities and changes which
may occur. Finally, the strategy does not respond to all elements of the
Water Resources Planning Council's criteria for evaluation, and these
omissions should be given priority attention during the revision process.

To respond to these needs, a large nurber of additional activities will
need to be completed during the two-year period, 1989-1990, inclusive, to
complete the first strategy revision by January 1, 1991, These activities
are described in the following. In addition to these special efforts, the
revised strategy should indicate the progress made on reconmended actions
and reflect their updated status.

Water Resources Planning Council

The Council has provided guidance to DEC and DOH in the development of the
substate and statewide strategy and will continue to do so in the future
on the updating of the strategies. The Council has also identified some
activities which should be carried out by the Council.

a. Review of DEC and DOH responsibilities in Public Water
Supply Program

DEC and DOH both have responsibilities in the state water supply
program. There are some overlapping responsibilities and in some
cases inconsistency between two agencies. There is a need for the
Council| to make a detail review of the two agency responsibilities and
make recommendations to improve the administration of the state water

supply program.

b. Re-evaluation of Council Criteria

The Council has developed the criteria for evaluation of the substate
and statewide strategies. Based on the review and actions of the
Council on the strategies, there is a need to re-evaluate and modify
the criteria as necessary.

c. Council Responsibilities in Strategy Implementation

The Water Resources Management Act of 1984 does not clearly describe
the Council responsibilities in implementation of the statewide water
resources management strategy. The Council will review the
legislation and make recommendations to modify it.

d. Water Allocation Use Stress Condition

The Counci! will consider systems and criteria for the allocation of

water under stress conditions, including preparation of a study bill

(water supply vs. fisheries vs. power development vs. industry, etc.).
V‘1 llo

77 HITVIH 40 INIRIHYLSSA AUVLS NHOA MIN



Some very basic elements of a decision tree exist now (water supply as
a priority use) but are not sufficient to resolve complicated
instances of campeting demands for water from the same source at
critical times.

Promotion of Strategy Recarmendations

The Water Resources Planning Council will promote the recommendations
of the statewide strategy, working especially with state legislative
leaders and key county and local officials, proposing or negotiating
revisions where appropriate and necessary.

Department of Envirommental Conservation

a.

Substate Region Boundary

The boundaries of the 13 substate regions will be re-evaluated and
modified as necessary. Consideration will be given to combine some of
the upstate regions.

Planning Period

The water demand projections will be extended to 50 years as specified
in the Council criteria. DEC, with assistance from the Department of
Econamic Development, would have to make population projections to
2040 and make water demand projections.

Safe Yield Estimates and Forecasts

Safe yield of major surface water and ground water resources will be
estimated, and guidelines will be developed to deal with the long-term
forecasting of safe yield (to correspond with the long-term
forecasting of demand, to 2040) to take into account uncertainties
relating to changes in climate, atmospheric chemistry, and sea level.

Water Use Estimates and Forecasts and Instream Flow Criteria

Major water uses by self-supply industries, commercial users,
institution, will be estimated and forecast, and criteria for instream
flow will be reviewed in relation to waste assimilation, fishery
management, power generation, recreation and navigation requirements.

Risk Assessment and Management

Study will be made to investigate parameters that effect acceptable
risk in public water supply systems, and to develop guidelines and
procedures for in a public water supply system, relating to quantity,
quality, and infrastructure failure risk assessment and management.

V-15,
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3.

Council Criteria

Additional work needed to meet the Council criteria will be carried
out. This work will be specified by the Council when it takes actions
on the substate and statewide strategies.

Coordination of Water Resource Activities

Alternative mechanisms and procedures will be developed to provide
continued coordination of water resource activities in the state. The
Water Resource Planning Council can also play the role of
coordination.

Critical Water Management Areas

DEC will develop a statewide list of critical water management areas,
including:

- Significant quantity - stressed sources;

- Significant quality - stressed watersheds; and

Department of Health

Assist DEC in the activities described above.

Collect and analyze additional water supply system data of small water
supply system to improve the data base.

Re-assess the water resource management goals and objectives.

Other work specified by the Council when it takes actions on substate
and statewide strategies.

Department of Agriculture and Market (and Others)

d.

Estimate agricul tural water needs including water needs for
supplemental irrigation.

V-16.

77 HMPTWYAH 40O INTNITHYAIO VIR NHOA M3IN



NEW YORK STATE DEPARTMENT OF HEALTH 77

:suo)jdunssy 1s0)
Ayidordd mo =
Ay1d01ud unipay = W
Ayraotad ybiy = H
*GAION

JeaA uew Juad 000°09%

| 19un0) Buiuue|d S92J4N0OSTY Ja1Ep - M

(491 1043dwo) d1BIS JO 3J13)Q) [043U0) pue ipny - 3V
31N} 131SU| SIDJINOSIY JI3}Ep - ¥

AYIS4aAIUN | |BUI0) - m

901} J0 1usurbeury Aouabuourg 21elg - onas

UOISS W0 ADIAISS D1 |gnd - 5d

aje}s jo juaunuedsqg - soa

juaudo|9AaQ J1wouody jo juawJedaq - @aqa
S1a)Jey pue a4n3 [ND14by jo jusaunaedaq - W3V
yi|esy jo juaupuedsq - HOQ

UO| 1BAJISUO) [RIUSWLIOJ IAUF JO juawidedag - 0= ¢/
91B1S MJOA MON - 31e1S

gD

HOa/2ad

HOa/o3da

*‘A|ddns jo aounos

jeuol}ippe ue Joj }iluuad yoes jo
uojlipuod e se ‘uejd uojl}eAJIISUOD
Jajem e aJsedoud 03 ajdoad gpo’s

uey) sso| Bujasas uwisAs | [ews

H e Y3 im J43| |ddns a9rem yoea aJinbay

‘ue|d jusuwbeuew

Aousbaaup 9| suayaudund

e apn|du] pjNoys osje yoiym

‘ue|d jusuebeuru upISAS J19y} j0
JUSUB |9 Buo se ue|d uo]}BAJISUOD

J931em e aJedaud o1 ajdoad ggo’s

uey} dJow BuiAsds uplsAs abue| e

H Yl im 431 |ddns Jajem yoea aJinbay

UO |} BAIDSUOD)) J31EM

Al 11uend aaiepy

!

v

*S924Nn0saJd bull1sixa asn) 0 +6861
*$92Jn0saJ Builsixa asn 0 +6861
S910N

pajew!s3

}1S0) jenuuy dued4 awj] Aduoby builsissy Alldoidd
JAdusby pea]

ABajeJlg jusupbeury SID2JNOSTY

Jajep 91e1S 40y ue|d uO]}RIUAUL [dw|

‘€-A @lqel

UO|1}13y POpUSULIOITY

V=17



S310N

NEW YUMN DIAIE UEFARIMEN) UrF AEALIN (¢

000°0€$

000°09%

000 °0€$

000°09%

000°09%

+6861

+6861

+6861

+6861

+686 1

354 /23a/Hoa

J5d4/28d

J5d/HOa/23a

OJSd /HOA/23a

W

‘sasn paje|ad-Jdaijem jo abueu e uo
SJAUOISND JI19Yl 03 A]|enuue j4oddd
faauoisnd jo adAl Ag asn aalem pue

asn J49j1em elided uad ‘Al | 1geJaunA
1ybnoup ‘asn aAlldunsuod ‘Jajem J0j

-pajunoddeun ‘piaiA ajes Aj1iuapi

ey} ai1els ayl Yyiim sjaodad a1}

0} sJ91|ddns Jajem abue| auinbay 6

*SA3AJNS U0]12913p
Mea} 403 juaud)nba uo/pue wea)
e Jo uoisiaoud Buipn|dou} ‘joJjuod
albeyea| uo sual|ddns sajem

0} 9JUBR)ISISSE |eDjUYD3) dpiAoYd )

*sBujaes yons uo juodou o3} ajdoad
000°S ueyjl aJdow BuiAsas uplsAs
abue| e yiim 491 |dd s J493eMm Yyoed
aJinbaJ pue sbBujAes uUO13}BAIISUOD
Jajem jusundop pue aje|ndjed 0}
MOy uO saul |apinb J4ea|d ysijgeisy ‘o

*sue|d
UO|}BAJDSUOD 4|3y} Ul sasnseau
UoQl )} BAJIISUOD JdD)eMm ...-O S}1S0D
[B130S pue |BJUSULION JAUD ‘D IWOU0Id
pue ‘A11|ige|ad ‘sitjauaq

3y} ajen|eald saaj|ddns uajem djay °p

* saunseaul
U0} }BAJISUOD J3d}em D1j)1dads jo
suojlenjeAd pue sue|d jusupbeuews
AdcushJau® pue uol}BAIISUOD
Jajem |apow jo juduwdo|aAsp
Buipnioul ‘sue|d uoijeAJaSUOD
Ja1em jo uo}lededaud
3y} uo sual|ddns aajem

0} 92UR]S|SSE [BRIJUYDD] JPIAOI] °D

150D |enuuy auedq awl) Adusby builsissy Aijrdoiad

palewi}sy

JAdusby pesn

U0}y POPULIODTY

v-18



NEW YORK STATE DEPARTMENT OF MEALTH 77

000°09% +6861 HOQ/23a

*Ajuo jusudo | aASp
weuboud 4oy 3s0) 000°0€$ +686 1 SO0

000°09% +6861 W3V

000°01% 0661-6861 HAd

000°0€$ +6861 HOQ/23a

000°0¢€$ +6861 0= ¢

Jaiem uo sueuboud uolieonpa pue
uoljeuuiojul 1 |gqnd aA)suayaIdwod
H ujejujew pue ysi|qelsy

*SO131}1108) 21BIS Ul S2J4NIXI}J
buiqunid sbuiaes Jayem Builyijodlau
H uo Apmis A11|1qisesy e 1onpuo)

* uauRbeuew jun

|BUO|]1E3J4DIJ puUB dUDY pue Sssddnpoud
pooj [edny|ndjuabe Joj weaboud

H ABojouyoal uoiiebiduay ue ysj|qelsy

* JUSUDIJI0JUD

|edo] Joj suolsiaoad Buipn)ouy
‘s24npadoud 1UBUBIJOJUD |BUO] ] IPPE

pue Buil11j04394 Jo Ajl|1qlsesy

‘3uauRd Inbay Bul | |aqe|-aJn3x|}

e jo A}1|1gisedy ‘spaepuels

juabuiJys ausow Buipnjoul

‘MB| S2JNIXI} MO|} MO| d1elS

H 3yl jJO Suoiled]jipow dlenjeAy

‘pueupp pue A|ddns usamisg adue|eq
|e213114D 413y} }JO 3asnedaqg

UO]1BAJISUOD JIIBM J0) UO|judl}e
Je|ndjiJed ausinbad eyl

H seaJe up|qodd |ejdads A)i1juap|

*s|eob U0j)}eAIOSUOD 4D]1BM
ysijgeisa 0} saat|ddns saiem
W abue)] J4o0j sauil|apinb apiaodd

*supaA snojasad yiim
uosiJeduod u) spoidad uielsad
J9A0 asn aajem ybdijuybIy

jeyy sjeuuoy Buyf|iq asn pue
{Uo} 1eAJBSUOD Ja)em Bujpn|out

S910N 1S0) [enuuy BweJdq awl] Aduaby buiisissy
palewt s3] JAduaby pean

Ayirdorad UO1}3y PapuUaLLIoDdY

V-19



NEW YORK STATE DEPARTMENT OF MEALTH 77

*s924n0saJd bullsixa as 0

S9]10N

*3|ge| 1eAe
10U 91BWI1IS? 1S0)

000°0€$

6861

+6861

+6861

JUSWLIJAA0D) | BI0T]

aa/23a

!spueuBp Jajem aonNpaJ o} ade|d
uy sweaboud uoiieasasuod
JO1BM 9A11D9)39 aAey -

:ASy]l 1y} 93)eJISUCUBD

01 S924n0s mau do|aAap

0} Bueas sua)|ddns aajem

a41nbay 01 weuboud 3 juuad Ajddns

H Ja1em 2 (qnd 9jels ayy Ay 1pow

jusudo | aA3(Q 32.4nog Ajddng Jajey MIN

*(111 Jondeyp

99s) suojloe d1j19ads jo

uo|]jedap)suod |eidads uo paseq

(abe| 1A ‘A3 1D ‘umol ‘Ajunod)
suoj}dipsiJun| |jed0| 40} suraboud

UO| 1BAJISUOD J3}BM IA]SUdYIJdWDD

H ys1jqelsa pue dojaasqg

*SJasn Jajem
|erJisnpul abse} 4oy Ajaend)ided
‘syipne J4931m 3ajowoud 0}

Buinuijuod Ag pue ‘Jajem ssadoud

Jo asnaJd pue Buj 24294 pue sabueyo
juaudnba se yons ‘spoyjaw Bujaes

J9]1BM UO UOjjeuuoju] |ed1uyda)l
bujjeujurss|p pue Buiulelujew
‘Bui3oa| 0o Ag asn Jajem

4134} 9onpaJ 0} suoliln}iisul pue

W S91J43SNpuUl ‘sassaulsng 1S1Ssy

*UO0| }BAJDISUOD

J93em abednodus 03] sueaw J43Yyl1o
pue sjejJdjew |euol}euuojul Jo
uolingiJ4isip pue uojieaedaud
Buipn|oul ‘uoil}eAsdsuod

1S0) |enuuy dwedq 3wl  Aduaby builsissy

palewt sy

JAduaby pean

Ari14014d U033y PapuUAWLOITY

V-20



NEW YURNK SIAIE DEPARIMENT UF HEALIN (7

‘uoijjealsiuiupe
weJdboud jo 3s0)

S210N

000°0Z1L$

000°09%

6861

6861

I1e1ls

ajels

*sujseq abeuleap

}J40A M3 || wou} (Aep Jad

suojjeb uol| 1w z ueyl aaow) sasn
aA11dUNSU0d pue SUuoiS4IAIP abue|
jo43u0d 03} wedboud 3 1wuad g

H e Buiysi|geiss uolie|siba| 1deuq

S9SN
A1 3dUNSUo) pue SUoiSJaAlQ @baer

‘ajels ayy

Ul auaywiue polaad Aep-gg Aue

Buiunp Aep asd suojjeb 000’001
Buipoodxa Jajem JO |emeapyl im

Aue jo O3g Uyl Im uoliedlsibau

H BuiJainbaa uolie|siba] 3oeug

S | emeJpyl Ip
Ajddng uarep Jofey jo uoiiedysibay

*$924N0S
Alddns J4sjem |ejjuarod pue
Bujisixa [|e paiji1Iuapl aAey -

pue !sadunos papuedxd JO MdaU
Aue jo uoiydod e Aq papiaoud
Apead|e sad)A4as pai|ddns-4|as
40 o1 jgnd Bupysixa uayio ayy
Apaedoa( ul 2%e|d jou || IMm -

$s92unos bulisixa

upJd} J31em Jo AJDAL|Ip

JU212]1 )39 3yl 40} Ssuojsuedxd

Jo sjuaunpsnipe Ayi|1oe}
a|qissod Aue apew aAey -

!suojjedado 413y}
Joj a|gisea} sy se A||ny se
s9dJ4nos bBujllsixa Buisn aue -

1S0) |enuuy duwmd4 awi] Adudby bullsissy Ajldoldd

pajewl sy

] Aduaby pea]

U012y Papu3uLOIRY

V=21



NEW YURR DIAIE VEFARMIMEN) U NEALITY ¢

"} pue p’d>‘q 000°0Z1¢$
JOj 3S0D pauiquo)

*$9234n0sad bullsixa asn

*1404 49
jJels pue jue} |NSUOd
JedA-z J4o0j |elOL

S910N

-Joyine ‘sajouabe
9}e1S pPa1SaJaju|

J3Yy1o yiim

uo| jedqadood ui)
'q 33§ +6861 3a
1661-6861 AA
0 6861 4a
000°0Z1¢ 7661-1661 3d

asue|eq 03} sal}iunjaoddo
pue suB|qoud A}131usapl 0}
(£050-S1 103 30 sp|oysaJayl ayy
Bui1oaw) sjuswpunodwi Bullsixd
W j1e jJo uoliesado 9yl MIIADY D

*SUO}]PUOD JBAIJ pue WEdJ]S
Buiisixa Y im Abo|oJpAy urauls
jeanjeu uo paseq ‘ajels ayl jo
sadlem |[|e 0} paljdde aq 01} smo|}
H unuuiw Joj el4a}1ud dojaneg °q

*saajinbe |ediouiid pue Ausewsad
woJdj Ss|emeapyl im Buipniouj ‘s|emeap
-y} IM pue SUO|ISJIAIP ‘sjuauwpunodu)
mou ||e 03 Ajdde pinom Adjjod
MO|} unuUlW SJY| °S9DJNOSIJ JI}Eem
s,91e1S 9yl jo asn Ajtduoirud ayy sey
Ajddns aajem 213sawop Bulziubodad
2| 1ym ‘sasn uojijeuaausd samod
pue ‘uoiliejaodsued) ‘auny|ndjabe
‘uojjeaddad ‘Ayjoeded aAlie|jwisse
‘A11juenb ‘Ayjjenb Jajem ajenbape
ujejulew ‘SaJIJNOSdJ |BJIN}BU }O
uoji29joud 3y) 3Junsse 0} AurRSSIIdU
SUNWIUW MO |3q PadnpaJd agq 10U |eys
‘ynow 0} 92J4NOS WJ) ‘sueddls ||e
H ul smo|j 1eyy Adjjod ajels 1dopy ‘e

jusupbeuey MO |4 WeDdJISU| 9

*Ajddns Jajem 21 gnd

0] UOl}Ippe U]l S3asn JaYlo JoJ

wolsAs uojiedso||e ue 4o sureabouad

31uwad ysi|jgeisa o3 pasu

W 3yl @1enjeas o0} Apnis e 1onpuo)

uoile|nbay asn Jaileym [euollippy S

1S0) jenuuy 3Jwedq awl] Adusby bujisissy

pajews sy JAduaby pea

Ay1Joyug U0 112y PIpULLLOITY

v-22



NEW YORK STATE DEPARIMENT OF HEALIN ¢/

*000°01L$
}JO 150D awl} au)

S910N

'q 99S +6861

000°0L$ 6861

‘q 39S +6861

(sdnoub 3sauajul
21 |gnd pue sal}l

*Auessadau

J1 ‘pabueyd pue ssadoud
jemouad jiuuad 4o 9suadi| ayl
Bulunp paMaIASJ4 9g S94NIDONJ1S
bujlsixa jo sioedw) jeyy

pue suolie|ndod pue susiuebio
d11enbe 03 sidedw; juawuleJsIuD
pue jusupbuidw) azywiujw

0} paubjsap 3ag $24n3onJls
9eiul J3lem Mau jeyy aJ1nbay

*SPO9U S9DJN0SAJL JIIBM | |BIIAO U} IM
1U9]1SISU0D ‘AuBSSI9U J| SOSed|ad
unwiujw Gujujelqo Joj sajniels

mau  asodoud pue sajili|ioe)
Bul1SIXd WoJ4) SOSEI|3J WRDJISU|
Bujuieiqo 4oy pasau ayeb)isanu|

*J23eM 9y} jJO 9SEI|3J ul
abueyo jo a2jeJd 3y} pue 9sea|ad

jJo Bujwiyl pue aieJd ‘Jajem

JO aun|oA a3y} j0 uoile|nbou
9pN|dUl P|NOYS SUO] }EPUOIDI
‘S3JN3oNJ}S |0JIUO0D

asead|ad Yy} im sjuawpunodu)
BU11SIX? 404 °SISN weaJISul Jaylo
pue sa22Jn0SaJ )1 |P|IM pue ysi}
uo sjuawpunodw) pue saJanionuls
Buiisixa jo sioedwy Bujziwiuyw

JOj SUO|}BPUSWUDID] DEW

*juswpunodw) 3yl JO URIJ)SUMOP
se |[|am se jusupuncdu)

3yl UIYlIM SadJnosaJd djlenbe
uo sjoedw; sy} bBuiienjeas
sapn|oul siyp *jusupunodun
9yl jo asodund pspuaiul

a8yl Bupajedu) Ajjueoryiubys

10U 3| IYM JuBWRbRUBW MO | §
weaslsul ybnoayy sasn Buiiadwod

1S0) jenuuy adumdq awl] AJulby Bullsissy Ajldoldd

pajew 1s3

JAdusby pean

U0 |19y PapULLLDITY

v-23



NEW YORK STATE DEPARTMENT OF HEALTH 77

*sme| [043juod uollnjjod 3ajels
*5904n0saa Buiisixe asn 0 Buyobup Ha H 92404Ud A|SNOJOJIA 0] 3NU]IUC)

s324nog Ajddng Jajep
JO UO[1BAJISII pue U011I9}04d

Ayyjen) Jarem

*suojsioap juauxo|aA9p 21WOU0Id pue
asn pue| |ed0| Buidew uaym Jajem
*s324n0saJ Bulisixa asn 0 +6861 JUBULIIBACD) | BT W 340 A11j1ge|leAR Byl J43pISUOC)

*SaA1}129(qgo juaunbeurw S224N0SaJ
pale|aJ pue| Jaylo Huiliqiyul
1NoY} IM s3] |ddns a|qej leae

Al 1peaJ Y} I1m seade pJemo)
juaudo | 9A3P 3A|ISUIIUL-JI}EM
apinb pue ‘sai|ddns

Jajem a|ge|leae jo abejueape
saye}l Yyoiym juaudo [aA3p
21unuodd ajouwnud 01 A} ideded
Ajddns Jajem ssadxa ajqe|ieae
*s92unosad bBulisixa asn 0 +6861 SOa/23a/wW3v/aEa T 413y} 3asn 0} s3i}ljediotun djay

Juaurdo | 9A3(Q 2 1Wwou0d]

*syoedw

| E1USULIOJ JAUD 3Z Jwiulw 0} 9|qissod

JU21X9 }sajeadb 0] SaAljeuddlje

juauw |dwy pue aJao|dxa

pue ‘sasn Bujjadwod pue spasau

juauwebeuew mo|j weadlsul jo ybi|

ul ‘syluwuad BullsiIxa Ajipow 0}

. s3sonbou se | |aM SB ‘SUOISJIALP

*$324nosaJ Builsixa asn 0 +6861 2ad W pue S|eMBJPY]IM ‘SWED MOU M3 IAJY

V=24

‘b

S2}0N 1S0) |enuuy aumdq awl] Aduaby buiisissy Alluoldd UO |13y POpUSULLIOITY

pajewr isy JAdusby pea



NEW YORK STATE DEPARTMENT OF HEALTH 77

000°0€$ +6861 44 W
‘uo el sdoadde

91e1s uodn juabuiliuo) 6861 0= ¢ W

*s904n0sad Bul1sIxa asn 0 0661 2ad W

000°0€$ +6861 HOQ/03d H

*$924Nn0saJ Bullsixa asn 0 +6861 23d H

*5904n0s3aJ BullsSIXa asn 0 6u1o06up Hoa H
sajoN 150D |enuuy awedq awj) Aduaby Bujisissy Ajrdoidd

paiew]1s] JAduaby pea

*$924N0S

Ajddns Jojem bBurioaloud uo
SIUBWLIAA0D B0 0} uOoljruMOjUl
pue 22UB1S|ISSE |BIIUYII] APIAOIG

‘Me S9sM @]q13edwoduy

ayy Buipnjoul sweuboud

J9j) 1nbe 924Nn0s 9|25 9e1S pue
|eJ9pa4 3yl jO Uo}iejudUL |duy
11N} dJunsud o0} sdajs aeL

*S31111U2 |BI0| PauUJadU0D

l|1e 01 sa012|0lA }luuad

UO UOJJBUMOjUl BIBUIUBSSIP
pue adueudjujew pue uojiedado
uo aduelsisse ajels o3 sjue|d
jusueauy} abemas a0} s)juuad
abdeyosip Y im adsue) jduod Ui

*$904N0S

Ajddns Jajem 3129304d 01 @21enbape
aJe 491emMpunoub pue uaiem
20B)UNS J0) SUO§IEDI}ISSE|D

pue spJepue}s 21e)}S 3y} aJnsug

*$3924N0S

A|ddns uajem Joj uoi1}d9j0u4d
A111enb Juajem junodde ojul ayey
01 ‘dnuea|d ajsem 9311S snopJezey
pue |esodsip 21Sem snopJezey
pue pi|os ‘s}iuuad abueyodsip

se yons ‘surubouad jusupbeuew

| BJUSULIOJ JAUD J0) SB111J401ad 395

*suoile|nbau
pue sme| J4aiem Bupulap Ije3s
9240jud AJsnobouaiA 03 anujiuo)

"q

U011y PapUULLOITY

V=25



NEW TUMA DIAIE VEFARIMENI UF NEALIND (¢

000°Sl$ Z661-0661
*s924nosad bBuilsixa asn 0 +6861
*$92.4N0sa4 Bullsixa asn 0 6861

000°06% S661-0661

000°0€$ +6861
*S92J4N0S9J4 DBUIISIXd asn 0 +6861

HOQ/22a

HOQ/23d

HOQ

18207/HOd

3a

4]

H

*seaJe uoi31293cad potsaarem

je211142 40y spuaepuels |e1dads

ysijgeisa ‘uoiidajoud paysdajem
40} seaue Ajldgolad Aj1juep)  ‘w

*Adu91S51suod

JOj pPa}euU|pJO0d dJe SpJepuels

Jarem Bupjuidp pue 43jempunodb
‘Jalem 3leJJINSs 1ey] dunsuly |

*eyep A}l jenb uajem

213123ds Buipn|oul ‘Ajddns

Jalem 3yl Bujldagje sanssl

Uo SJaWD1SNd 413y} 01 A||enuue

yaodeda pinoys a|doad ggos ueyy

duow BuiAgas suaa| |ddns uoiem ||y

*A}ijenb Juajem uo A||enuue jJodod
01 sJ49]jddns Jajem aainbay Yy

*suojje|nbau

pue sa|nJ paysJalem pasoadde

40 JUBUBIJIOJUR 40} uraboud

e dojaasp pue sual|ddns uaiem

j1e 4o} suoiijenbou pue sa|nd

paysaaiem adinbaa pue ‘uraboud

suolle|nbad pue Sa|nJ paysJalem
J0oj sauj |9pinb jeui) anss| ‘|

‘A1ajes pue yjjeay 21 |gnd 3129104d
031 ybnoua jusabulals aJde spaepuels
J91em BuulJp 9jels jey) aJnsug |

*Adessadau se s)juuad SIS

ybnoayy saj|ddns uajem o1 jgnd jo

S92J4n0s 0} Audeingial aa}ema}sem jo
UO192jUlISIpP snonuijuod a4Inbay "y

S910N
paleul}sy

JAduaby peay

1S0) jenuuy aumJdq aw)] Aduaby builsissy Ajilaoidd

UO112y PopuUALLOIDY

V-26



NEW YORK STATE DEPARTMENT OF HEALIM ¢/

* pIPIIIXI
aJe sau] [apInb Jo spaepuels
‘S|3A9| U0O]11DdE udYM SaUNpPadoJd
asuodsad JO|jeujweluod
pue ‘pale|0lA IJB S|IAI]
jueujuejuo) urwixey buiisixs
aJaym jusugeadl Buiuol tuow
000°0£$  Burobug Hoa H 40 |9A3] JUBJ4JND 3y} dNUIUO) ‘B

juswead] Jajempunodn g

‘sal|ddns
J931em Jdejuns ||e U0 Salll|ioey
*2|qge| leAe uojiedi |1} JO UO|1IdNJ}SUOD
j0U 9}EWI}Sd }S0) Bu1obup JUSULIUDAOD) | B0 H 9yl pJemo} S3}40j3)d dleji}lu] °q

*aoue| [dwod
40} salylJdotuad do|ansp pue
s3] jddns Jajem adejuns ||e jo
000°01z$ Bulrobug HOAQ H uotjedy |ty bBurjepuew aspisuoy e

juswlesd} Jajey Idejang 7

‘weaboud uoi3ljsinboe puej
Buipn|ouy sedunos Ajddns aajem
1993104d 01 S|0J43UOD ISh pue| pue
suolje|nbas pue SojnJ4 paysaalem
*s924no0sad Bulisixa asn 0 +6861 JUSULIIDAON) | BD0T] H Aldde Ajaa1ssadbbe pue jdopy ‘o

“Speay| | am
pue sJ9)inbe adunos 2j0s }o
uoj3daloud pue ‘suojle|nbaus pue
S9|NJ paysJaliem ‘sadunos juiod
-uou pue julod jo joJjuod Joj
suedboud aje}s HBuouwe uol}euipaood
BuiAjoAul ‘uojidajoud paysdajrem
000°S1l$ Z661-0661 Hoa/oxa Y J0j Spoyiaw dAjjeudalje dojansg ‘u

S910N 1S0) |enuuy 3wedd awj| Adudby builsissy Alidoldd U0 1Dy PIpPUSULIDITY
pajewt}sy /Adusby pea

V=27



NEW YORK STATE DEPARTMENT OF HEALIM ¢/

*5324N0S3U
buiisixa asn

S?910N

0 +6861 aleils H
000°0¢€$ 6861 354 /23v/3a H
000°0€$ +6861 J5d4/H0A/o3a H
000°0Z1L$ +6861 HOd H
000°09% +6861 HOQ H

1S0) |enuuy adurJdq awl] Adusby bullsissy Ajiuoidd

pajew) sy JAduaby pea

‘BIJE JI3Y] Ul
Jalem }Jo 1502 anJd} a3yl buibaeyo
sJ491 |ddns Jajem uodn aoduejisisse
|ED1UYD] 4O [BIDUBULY d}E]S
Aue jo 1di1adau ayy uolljpuo) O

*S9D]1AJIS

yroq apiaoad A}1|131n auo

aJoym abesamos pue A|ddns sajem

e yjogq jo s3sod Buipnioui Juaiem

JO 350D anJ} 3y} LUjWIIAP ued

S9]} Iurnuuod Yaiym Aq saunpadoud
1ipne pue saul|apinb ysigeisy °q

*suojjedqado punj |eJaudb
. Jo Apisgns }JO |8A9| e ulejulew
0} pasn ag 10U || IM S3jed JIjem
Ul SaseaJdoul eyl 0s junodde
Jajem ajeaedas e Buipnjoul
‘A19A1129) 319 adJow upy)l abeuew
Agaaay) pue suplsAs A|ddns usajem
419y} JOAO [0JIUOD |BR}dUBUL
423119 }43X2 0} S9!} IUNUUDD
9jgeud || IM 3By} Saunpadoud
Bujjunodoe wuoytun ysi|gelsy ‘e

s91Ey Jaiem 1

jJuaupbeuey uRISAS Ajddng gmuys D

*s|ed1uByd
ojuebuo J4oj spaepuels ajeis
2142uab pue 21j12ads jusuw |d)
pue ajebjnuwud pue pajdope

se spJepuels jeJapaj juaue|dw] D

*SjueUjWRIUO0D. paje|nbaJun pue
paie|nbau u0} Buidoliuow s2uinbay °q

UO| 10y POpUULIOIY

v-28



NEW (VNN O WA e Wl SV OR8] W it 30

*ajge| 1eae
10U ajeul}sa }s0)

*$3924N0SaJ
Buiisixa asn

S310N

000°09% +6861
+6861

000°09% 6861
0 6861

HOA/23d

sa3}] |ddng 4a1epm

a1els

aels

‘s3] |ddns juouund jo jusw
—-abeuew punos uo sJa| [ddns Juajem
1 01 3dUR]S|SSE |EDIUYDID] IPIAOIY

j1uaupbeueyy Ajddng

"Pa1J39aJd40d pue paljijudpl

9 ueD J3}BM JOJ-POIUNOIDBUN

pue ‘asn o0} pall aq

ued sbuyj|iq pue sajed jey) os

‘sasn [e1JISNPUl pue |B1D2J3UL0D
‘|e11UBPISaJd se yans ‘sajaobared

Jo[awu Aq uoiidunsuod Jajem

W 0 SpJ0JaJ4 3d)}BJNIDOER UjRIUlEY

‘weaboud

bui jdues aAjjeIUaSaIdoU

B BJA BlEP 9A]ISudyauaduwod ayy

Uiyl Im pajedoduodul aq pjnom

1nq ‘paJalawl 8q J0U pinom

SJasn Jajem |euni |ndjube
palddns-jjag  ‘papn|dul

9q 10U p|NOM S| [am pjoyasnoH
*sasn J4ajem pai |ddns-}|as

Jolew jo Bujuaiaw pue ‘sadunos
uoj3onpoJdd pue SuO|}IdUUOD
?21A49S Yroq Buipnjoul ‘ajels ayy
ul suRlsAs A|ddns Jajem 21 jgnd
jje jo Bujuaaijaw |essaAjun

H aJnbaJs 0} uojle|siba| joeug

buiJalay Jaregm

* (s3UBUWRAOLAWY

|ey1ded Joj ue|d pue spunj

apise 19s 0} Ajl|ige 419y} S2onpadJ
UYdI1ym) spunj aAJasad |eiided
ajejrundde 0} 9|qib1|aul S3V14ISIP

H Jaiem Bupyew uoisinoad ayy |eadoy

P

1S0) |enuuy auRJ4 AU]
pajewi}sy

Aduaby buiisissy Aji1aolad

JAdusby pean

UO| 10y PIpUILI0IY

V=29



NEW YORK STATE DEPARTMENT OF HEALTH 77

*sjuauRd Inbad Bujluodad atayy
Buiisaw Ay jduis oy pue sweaboud
j1usuwebeuew pue GujJo} jucw
J19Y} 9Aoudw] 0} SUP1SAS ||eus
Joj Bujutedy apiaoad pue ‘uR)SAs
BujjJodaus pue uoi123||0d ei}ep
000°0¢$ +686 1 HOa/23a H wuoj 1un paziJoinduod e dojaAsg °p

‘sup|qoad Ajddns Jajem
|BO0| 3)BIAI||B 0} SIIJINOSAJ
umo J19yl Buisn ug s} 1umuuod
[ 1BWS 1SISSe 0] uplsAg
000°09$ Burobug HOQ/23A/s0a H 1Joddng diay-j19S 8yl anuijuo)y o

*Ajddns

J9}em 3jenbape jo adueunsse
pue juswdo |9A9P SDIJUNOSIUL
Ja1em 0} paje|aJ sjoadse
J3Yyl0 pue u0|}BAJSISUOD Jd}EM
‘Uo13123}13p ¥ea| ‘spaau aJdniny
JO JUSWSSISSE ‘U0|)euiuud}ap
pPia1A a|qepuadap ‘suojlen|ead
9DJN0S U0 SUP]SAS Jdlem | |ews

000°09% +6861 0= ¢ H 0} 92uUe}S|SSE |BIIUYD3d} 3aplaodd g
(si11e19p
40} ]]| 493deyn 23g) “suL}SAs

| jews jo jusunbeuew pue ‘uojjedado

‘uoj3i1puod |eaisAyd ay3 asoadwuy 03

SupR}SAs Jojem ||ews Jo suojle|nbad
000°09% +6861 HOQ H 3y} uo siseydus ade|d 03} dnuiuoy ‘e

SUR]}SAS J91BY | |BUS 4

*uojjeuLioju] pue

uoliedonpa 21 |gnd pue juausbeuews
3aA11ounfuod ‘sa|nug bujieusado
‘1043U0D 3}sem pue ‘abexea|

* Jusupbeurw pueusp Aduabisup pue
uua) Buoj Joy saunseaw Buipn|dul

S9]10N 1S0) |enuuy aurd4 awy] Adusby buiisissy Altdolad U0} 10y PopuauLoddy|
palew]1s] JAduaby pea

V=30



NEW YORK STATE DEPARTMENT OF HEALTH 77

*924Nn0SaJ BULISIXd s

*S92J4Nn0saJ Bullsixa asn

S9)10N

0 +0661 HOQ/23a q
000°0€$ +0661 HOQ/23a W
000°0€$ 0661 HOQa/23a 1
000°09% 0661 HOQ/23d W

0 +6861 So111|eo0 H
1S0) |enuuy Qweaq awl] Aduaby bullsissy Altdoiug

pajewilsy

JAduaby pea

“uoilleulureluod Ajddns

40 1ybnodp se Yyons s313usbuaun
Burunp asn Auedodumy (g) 40}

pue 2]qiseaj A|[RIUSULION|AUD pue
‘Al |e21WoU0d3 ‘Aj|BDIUYId] IJAYM
pue AJeSS3I9U IJ9YM S3IDUD1I P
Aiddns 198w 0} asn jusueunad

(1) 403 suplsAs A|ddns aoiem
U9aM}3q SUO|3123UU0dJ33ul aJdinbay

*SUO[3J9UU0DJIIU] WBISAS

pue s3] |ddns Joijem |euoibau

Joj sajiiunluaoddo oy)i1dads
ai1ebir3saAul 01 Ssalll|ed0|

0] 9JUR}SISSE |BIIUYDI] IPIAOIY

*sjusawipadu 3yl Bujwoduano jo
SuedW dA[}BUJIY [B AJIIUap] pue
SUO[3129UU0DJ431Ul pue S| |ddns
Jaiem |euolBad 03 sjuawnpadw) 3o
JUSUISSISSe P3| 1ejop aJow e ey

*SUO | }J3UU0DJDIUl UWPISAS J0)
pue sal|ddns 4ai3em |euo)baa Joj
sa|}unjJoddo Aj1juspl Jayijang

SUO0} }J9UU0DJ9]U} pue
suR}sAg Ajddng Jusley |euoibay

*S)0BJIUO0D IDIASDS jujof Jo
uoilezijealad ‘uoijezi|euoibou
se yons saJnseaw ybnouys

SJaYlo Y3 im ulol o3} sup)sAs

| lews Bulysisse AqQ sup)}sAs | jeus
JO S}IW]| SWODJIA0 pue ‘suplsAs

| jews jo jusaupbeuew pue Bujoueuly
‘goueuldlujew ‘uoljedado aaoaduwy

°9

U011y PapuULLIODTY

V=31



NEW YORK STATE DEPARTMENT OF HEALTH 77

*S904N0Sd4 Bullsixa asn

*$92.4nosaa bBulisixa asn

S910N

000°09%

000°09%

000°09%

+6861

+6861

+6861

6861

+6861

ONES/23a/H0a

24d/Hoa

HOA/23d

13S0 |enuuy awedq4 awi)] Adusby builsissy Ajiuaolad
] Aduaby pean

pajew 1s3

‘sue|d wp}sAs pue |BJ0| 3z!|1IN
pinoys suejd Ajunod ‘sue|d
juauebeuew Ajddns Jajem Ajunod
aJedoud 01 sum|qouad A3ijuenb
Ajddns Jajem juedijiubis

UlimM s9}1unod abeunodug

*sup)}sAs Jajem uabue| e sue|d
Aouabuaup Bulainbaa uolje|si1b6a|
JU329J Y] IM ddUBpJOIde U]
sjuapioul uoljeulweljuod Ajddns
Jajem 01 sasuodsau aA1123) )9 pue
paieulpJood Joj sue|d Adusbuasuw
jiugns pue aJedaud 03 sual|ddns
J91em A} junuuod aainbay

*suejd juawebeuew

A)ddns Jajem jo uoj]jejusul jduy
pue uoijededausd ayy Joj)

sJa| jddns Jajem 01 adue}sisse
jeIduRUl} puR |BDIUYII} IPIAOJI]

‘ue|d
jusupbeuew 10} 1d e dojaasp pue
ue|d juaupbeuew Ajddns Jajem e

aJedaud 03 suabeuew wLISAS ua1em
Joj |enuew asuepinb e do|aaaq

© (°s|1e19p J40j "9°D° ||| U0131I95
99g) “Aj|edipojuad 31 alepdn
pue ue|d juaupbeuews Ajddns aaijem
e aJedaud o3 ajdoad (gg‘s ueyl
aJqow BuiAuas uplsAs abue| e 3po)

Adeijues 91e35 U UIYLIM dainbay e )
\

\

V=32

*2

-

-
-

sue|d Ajddng Jaiegp -9

U013y PapUIANLLOITY



NEW YORK STATE DEPARIMENT UF HEALIN ¢/

‘ueaboud adoue)sisse
[ed0| JeaA-uno4

*S$924N0saJ BullsIx9d asn

S3)10N

000°0¢$

000°000°Z$

000°000° L$

0

6861

+6861

+6861

+6861

05d/H0a/33d

91els

HOa/2ad

HOQ/23A

2Jow upy} abeuew AgadJayi

pue suplsAs Ajddns Jajem

419y} JOAO |0J1U0D |eldueul

J491319Q }49Xd 0} S3l}junuuod

9[qeud ||IM ey} saunpadoud

H Buijunodde uuoy jun dojaAsg

(°siieisp 4oy °L°Q" ||

uoj}dag 3dg) ‘suejd jusupAcIdl

pue uojsuedxa |ej}ided

aJedaud pue spa3u jusuRAcadw]

JO Saipn}s uP1sAs pajielap

919 |dwod 0} suwlsAs A|ddns

Jajem 2§ jgqnd paumo-.40]1SaAul

pue |[edidjunw 0} 3Idue}s|sse

|eIdoueUl} pue |BDIUYDOd)

H apiaoud o3 uedaboud e ysijgelsy

S91pN1S UR1SAS

juaupAoadu| uBlsAg Ajddng aarepm

*s9jbajeays ajeisgns jo

juaudo|aAap 4ayluny pue si}dafoud pue
swedJboad d)310ads 331|s yjoq pJemo;
paldad|p ¥q pinoys Bujuue|d

yong “°sajbBajedys ajeisgns pue
apIMaILIS 3Y] JO SUOISIAIJ J0j
uojjesedaud uj Bujuue|d sadunosad

H . Jajem 9aA|suaydaJduod 3npuo)

*ABajeais apimalels

SIU} Yl IM JUa}lSiIsSuod Ajjeninu

aJe S?|junod pue s3] |ddns uajem

Aq paJedaud sue|d jusumbeuew

W . A|ddns uajem jeyy aunsuj

1S0) |enuuy awmdd awj] Adusby buijlsissy

palew) 1s3

JAduaby pean

'3

A}1dolud U013y PIPUMLLOITY

V=33



NEW YORK SIAIE DEPAHIMEN] U HEALIN (/¢

*s904n0sas Bullsixa asn

*$904n0sad bBuilsixa asn

S9)0N

0 +6861

0 +6861

0661

000°0€$ +6861

*sajllJaoyine Aq papiaoud

S1149uUaq J2Yjo JOoj pue DBuidueul}

puoq anuaAaJ Joj All]iqeded

3yl ulelqo 03} SalillJoyine Jajem

JUSUWLIUBA0Y) | BD0T W |ED0] YS! |ge1Sd 0} anuliuo)
("s11eiap 403 °Z°Q° 1)1 UOIIDBS
99G) -suB}sAs Ajddns Jajem

30 juaupAoad] J4Oj Idue}S|SSE
jel1dURUlS puB [BDIUYID]) |BJ3PI)
ajels H JJ4oddns pue »aas 0} anujjuo)

(*siieyap

404 °Z°Q°11] u0l123§ 99G)

sup}sAs Ajddns Jajem anoudwy

0} SJ3||ddns Juajem 0} Sueo|

BujAjoAas 1S2493Ul MO| aplAaoad 0}

ajels H punj aA43saJ |ejided e ysi|qeis3y

dA11UadU| buidueulq aieisg

*suojienion|j

dJunssaJud pue uo)idnus)p

JJWwouodd pajeldosse ‘uolidnauaiulg

9J1AJDS JO sasA|eue ¥}sidJ

Buipn|dou} ‘suoj}ipuod |ed0| pue

sa919)jod 931e}S U0 paseq s|eob

AJ9A| |Bp 9D1AJ9S J21EM YS] [qe}Sd

35d/23d/H0d 1 0} sJa]|ddns Jajem 3sissy

‘suR}sAs Ajddns

Jajem Bulls|xa puedxs Jo aAouadwi
‘ajeyl] | igeysd ued jeyy sidafoud
jelided juoddns 03 Ajjdeded
|eIdUBUl) S}| PuB JO} SPIdU S}!
juasaudad 03 A11})ge s,A) jumuuod
yoea aAoudu) pue ‘uajem jo

w1S02 3anJl, 3yl aujuualap ued
S|} 1unuuod Y iywm Ag saanpadoud
1ipne ys||qel1sa !A|9A1109449

1S0) |enuuy aueJdq awl] Adusby builsissy Ajlaoldd

pajew }sg

JAdusby pean

U013y PapULLIDDTY

V=34



NEW YORK STATE DEPARTMENT OF MEALIM /7

*s924n0saJ Bullsixa asn

S910N

0

000°06Z$

000°09%

000°0CL$

+6861

+6861

+6861

+6861

21els

21e3s

HOA/234

* Spasu
e21EP S924N0S3J J3}em S,d]1e1S 3y}
193w 01 AJBSS9d3U SIusLACJd]
Bujuielqo ul 3}sisse pue weuboud
ejep [ed)bojojewt|d> 921AJ3G
H Jayieap jeuolleN ay} jJoddng e

eyeg Ajiijuen)) Jaiem

*J91J4ey)
S9)e 394N Y} IM 3duepJa0dIR
ul ujseg saje] jeaJn ayy ul
ue)}sAs jusupbeuew pue uo01}29||0d
H elep aAlsuayaJduwod e ysi|qeisy o

* Jusurbeuew
Ajddns Jajem pue sa23.4nosaJ
J31emM punos 40} padinbad
uoljeuwuojul jo Ajjjenb pue
Jajoedeyd ayi apiaodd || Im ey}
H aseq ejep pspuedxa ue dojanag °q

*sisA|eue
pue ‘|eAdlJsiad ‘abeuols
‘u0}31J9| j0d> elep 3lell|ldey
01 J3pJO U} BIEP S3DJNOSII
Jajem o} Bujjejads sweaboud
Adcuabe |e20| pue jeua3pay
H ‘3je)}s ajeu|pJaood pue djeabajujp e

uolleabaju] eyeq

9Styg BleQ SITJIN0STY Joaley |

yoJeasay pue eieq °3J

1S0) |enuuy awedq4 awj] Aduaby bujisissy

palewl sy

JAduaby pean

Aria014g UO1Jy PapUILLIODTY

V-35



NEW YORK STATE DEPARTMENT OF HEALTH 77

000°0C1$ 6861 9= ¢ H
*$22J4N0SaJ

builsixa asn 0 6861 ajels H
*3|ge| 1eAe

10U 3EWI1Sd 150D Bu | obug SOSN/Ad H
*a|ge] 1eAe

10U 9jeul}sa }s0) G661-0661 Sosn/o3ad H

000°0SZ%  +6861 =4 W

S910N 1S0) |enuuy auweJdd awl] Adusby bujlsissy Alidoidd

pajew) s3] JAduaby pea

*9pIMII RS IDjempunodb

40 asn pue Ali|iqe|ieae

ayy aujuudlap d|oy o) J43apJo

ul ‘ejep |e11U3sSsa Yiim sjaodod
uo3a|dwod [|am jo [e3}lugns
a3yl bujainbau ‘uoissiuwo)

uiseg JaAlY aJaeme]aq ay3 ybnouayy
uiseg JOAIY dueme|dq Jaddn ayy
ul paysitqelsa Ajjuasaud weaboad
uoijedisibas | |am sy} seaue
aleisdn |euoilippe o} puedxy

*9po) UO011dNJISUD) | |3 J91ey

e ys||qelsa 03} pue pue|s| Buo
Joj paJ)nbaa mou se 312315 3y}

Ui SJ3||1Jp ||9M O uoliealsiBau
ayl aJinbas 03 uolle|siba) joeug

*jeuuoy

pue 3|BOS JUD]ISISUOD B }e

9]1e}S 2J41IUD Y} SSO0JdB SUdynbe
(paiepl josuodun) |eid}1jJadns

Jo Buiddew jeuoibaa ayy 9312 |duo)

*1S1X9 Aj1uasaud jou op Aayl
9J49ym SJ43j Inbe Asewiud asoyy

ul sj|am jeuojiippe Bulysi|qelsa
AQ »J0M}aU | |[aM UO]IBAJISO
Jajempunodb juasund ayy puedxy

*1uauRbeueus

ejep 3dJunosaJd 40j (S19D)

welsAS uojjeuuoju] d1ydeaboan
ay) azj|1in pue sisA|eue

elep aJow 40} dpiAodd ‘SIIJINOSIU
JajempunoJdb pue adejuns s,3}e}s
9y} uo elep aAlsudyasdwod asow
ujelIqo 01 S9SN Yl Im uraboud
aAljeaodood juasaud ayy puedsqy

"q

U0 |10y PapuUSULIDITY

V=36



NEW YORK STATE DEPARTMENT OF HEALTH 77

paidaloud pue juasaud
}JO S9jewllsd a|qe| |aJd pue
panoadwy dojaasp 03 ‘spoyiau
bBuiyseodauoy pue Bui|spows
Buipn|oul ‘u}sAs DBuldso) Juow
1aM/sY pue youeasad elep ISn pue pasdu
‘wedaboud Jeah-9 000°0S1-001$  +6861 /Ino/a1es H Jajem |edny|ndjube ue ys)|qeisy °p

*sasn pa) |ddns-j|as (Aep

Jad suo||eb 000‘001L ueyy ssai)

J9ijews Bujpn)ou| ‘sasn Ju3ajem

[BUOLIN] 1ISU] puUe |B]DJ3UDD

‘jetaysnpul pai|ddns-j|as

*sasn jeuan} |no)abe : paidafoud jo pue jussaud
Buia0) fuow sapn|du| 000°0S1$  +6861 RIM/W3Y/@Ea/23d H JO sajew}sa paAosdw dojaasg D

*sjemeJpyl Im
Al 1ep wnuwyxew pue Ajyjuow
uo sjuaodad Ajaajdenb aj1) 01
pojaad Aep-pg Aue Buiinp Aep asd
suoj|eb 000’001 49A0 jo abeuaae
ue BUiMBJPY] IM SJasn Jajem
jeany |ndjabe pue jeuojiniiisul
‘letdJaumnd ‘|elJisnpul
*s924n0saJd Bullsixo asn 0 6861 o= ¢ H paijddns-j|as Jofew aainbxyy °q

*YJOA M3N JOJ S9}BWw]}Sd
ajgej a4 SIpn|dul ey} SaeaA
G AJ9AD 3sn Jajem uo jJodou
Jeuojjeu e do|aAsp 03 ureuboud
SOSN @Y} u) djedidijused Ajaaride
pue 3je}s 3y} uj elep Isn Jajem
I1e 4oy Snsn ayy Aq pado|ansp
uaaq sey jeyj aseq ejep
000°0£$ +6861 a1els ¥ pJepuels pajedbojul ayy azij1n e

eieq asn Ja1ep

S910N 1S0) |enuuy auwmdq awy] Adusby builsissy Ajidoidd UO |3}y PapUluLIDIdY
paiew; sy JAduaby pea]

V-37



NEW YUNR DIAIE URPARIMENT UF REALIN (f

000°0€$ +066 L J3a
000°0€$ 0661 ajels
‘2|qge|1eAe
jou 3jewi}Sd 1S0D +6861 sJ43| |ddng Jarem

000°0€$ +6861 J3a/Hoa

*s304n0saJ bujisixa asn 0 0661-6861 24a

Sa10N 1S0) |enuuy aueJd4 awl] Adudby builsissy Ajidolad
pajew s3] ] Aduaby pean

IECIRY

j1uuad )|am pue|s}] buoq pue
saji1j 11uuad Ajddns uajem 2)|gnd
ajeisdn Bupis|xa ul elep uR}SAs
A|ddns uarem A3y az1ua9i3nduo)

*SWP]SAS

J1ay) Joj asn uo saaj|ddns
Jajem ujed} pue (suoijedp|dde
Jaindwod Bugpn)oul)

weaboud ejep e apjAoug

*93e] doudde

aJaym ‘upisAs HBujpiaodad

pue uoi3}123|]0d eiep JIay} Joj
$J491NAWDI-0J421W SN pue 3seyduny

*Spasu 3)}e}S pue |[ed0] 333w 0}
wr}sAs Buijaodaa pue uoj1d9)|0d
ejep J13y} aAoddwl 03 sJal|ddns

Jajem 0} adue}sS|ssSe |[BIIUYDI}

api1Aoud pue Buidaa-paodad
pue adsue| | 19AJNS ‘BujJa0] juow
uP}SAsS Ja1em O spoylaw Ajio3dg

‘e

eleg uplsAS Ajddng uajem

*U0|31e9433J

pue uoijebiaeu ‘uojljesausb
Jamod se yons ‘sasn uajem Jayjo
uo ejep ajeubajuy pue ajjdwo)

*Sasn JIjem

434310 jO 1Yyl Yiim ejep yons jo
uoljedbaju] Joj ‘SpueuwRp J4931EM
Buylo9jje suoldej juedyjiubis uo
paseq ‘asn Jajem |edn}|ndjJbe

U032y PIpPUALOITY

v-38



NEW YORK STATE DEPARTMENT OF HEALTH 77

*$924n0s04 Burlsixa asn 0 6861 0= (| n|
*a|qe| teAe

10U 91BWI}Sd }1S0) +6861 sJ9} |ddng Ja1eM 1
000°09% +6861 HOQ W

000°0€$ +6861 220 1

000°0€$ 6861 HOQ/23a W

S3)10N 1S0) jenuuy auedq awj] Adudby bupisissy Ajldolad
pajeawilsy JAduaby pea

*SU0|S103p 32JN0S3J

Jajem ojuy pajedoduodoul aae
©lep 9sn pue| pue JUSULIOJ IAUD
1UBA3|DJ4 |]B 1BY) JJINSSY

‘e

eleq 9S) PUE] pPuUB | BIUSIOJ | AU

*SMO|J PuUB SUO]]1J3UUOD 3I|AJIS
‘s31S3) uP}SAs ‘abedea| ‘s)eauq
ujew jo spJodaJ bBuipnjoul
‘3oueuajulew A}i|ioey

40} ejep 3ajejsdoudde ujejujew
pue S3jJ4ojudAu] pue sdew

wa}sSAs uajem ujejujew pue ajepdn

*Buidasy-paodad

A}1]1oe) ajeiudoadde

uo UMY} 0} UO|)euUOjul

apiAoad pue ejep Ali]1oe) sayjeb
01 A1t)i1qeded 413y} dojarsp

sJ4a} |ddns uajem |edo| d|ay

‘e

eyeq spasN A3l |1de4

*s31iun 2160]04pAy

juedyj1ubis Ag saounos

Ajddns Jajem jo p|3iA a|qgepuadap
}0O sojewy1sa poAoudul 40 MIU
dojansp 03 sBuipuij yoaeasaa asn

*SUO | }eUUIdIP

asay) Bujidew Joj sua)|ddns
Jajem 0} 22UR}IS|SSE |BIIUYII}
apiAoJd pue ‘S3d4nos J3)empunoud
pue adejuns jo p|ailA a|gepuadap
a9yl Bujuiuualasp Joj asn o}

sJ91 |ddns uajem Joj Abo|opoylaw
pue B143} 140 uMojlun ysi|qeysy

‘e

eleq p|aIA d|qepuadeg

UO1}13Y PapUILLI0DTY

V-39



NEW YORK STATE DEPARTMENT OF HEALTH 77

*JUSUOJ | AUD 3} jO
Alijenb ayy Burauasaud Joj pue
*jusurdo|ansp pue yimodb 21wouodd
J0j pasn 3g ued S3J2JNOSIJ
3sayl }eyjl aJnsul 0} JIPJO U]
sup jgoud pue sanss| juaupbeuew
S224N0SaJ JI}BM S,3}e1S
‘pado [aAap 9yl seossaJppe jeyi ueaboud
93q 01 wesboud jo 1s0) +0661 PN H yoJeasas uual-buo| e ayejsapun ‘e

U2.easay SIa0JUN0s3ay JIlem ¢

*suojjezjuebso J4ayjo pue

s43) [ddns uoi3ebiad) ‘suojebiaag

‘A 1SH9AIUN | |BUI0) ‘Uo|SUR}X]

aAlleaadoo) SAN Ul im sjuauub)sse

9Al11ea9do0d uo paseq weuaboud

ABo jouyoay uoiijebiaatl jejuaul|ddns

Buiobuo ue Bujoueuly ajeis yj m

dojaAsp pue ‘uoiiebiaal jejusul|ddns

JO spoyjaw julid)}jo dJ4ow jo uojidope

pue uoijoawodd ayy Bujidajje saoloey

Aj11uapl fasn Jajem uojiebiaay

* Jusuoduwod jejuaup |ddns jo [e1juajod auniny se
uo|}BdNPa sapnjouj 000°S/1$ +6861 ajels H | |9M se jJuaixa juasasd ayy ajenjen]

uojlebiaua) [rluauljddng |eUn} [ND1UDY

*spaau Ajddns uajem
pue Sasn J3jem 0} UO|}BUIWRIUO0D
jejiuarod pue Bujisixa
pue sjuaupJdinbad urdLIS-U|
pue asn pue] 0} abueyoou
J9) 1nbe aie|aa A||ediydeaboab
01 (S19) uPiIsAs jusupbeuew ejep
*s904n0sa4 Bullsixe asn 0 +6861 0= ¢ W paledbajul ue asn pue dojaax] °q

S910N 1S0) jenuuy adwedq awj] Adusby bujisissy Ajlaoiad UO0112y PapUSUWIOITY
pajew! s3] ] Aduaby pean)

V-40



NEW YORK STATE DEPARTMENT OF HEALIHN ¢/

*S49sSn Jajem Jo unJgldads
JOpeoJ4q 3Y] 9A|0AUl A|3Al13DE
pue yoead 01 140jjd Pa3}JaoU0d

$9 1 2uaby e Yyl im Ing suedaboud uojied|dtjaed
jedo] pue ajelg JO/pUe uojleuLioju] ‘SSauIJeme

*$924Nn0saa Bullsixa asn buobup JaYl0/HOQ/23a H ‘uoiieonps o1jgnd Bullsixa anujjuo)y ‘e
JUSWAA | OAU |

pue uojleonpg ‘ssauddemy O1|gnd 4

(*Z°3° 11| UollIAS 39G) °ISEAYIJION
3y} uj] s91el}S J43Yjo pue
A} 1D MJOA MBN ‘Uo|SS|uo) ulseg
JOAY ad4eme|3( Ul Y} IM Ydueasad
julo| Japisuod ‘ue|ndyijJged
U|] ‘uJaduod |elJd}EW
*a|qge| leAe JO sup|qoJd uo S313111UD J3Y}O
10U 3jBWI]Sd 150D 0661 9lels a U} 1M youeasad jujof Japisuoy °p

(*z°3° 111 uo13dag 2a3g) "Abajedis
a3y} jo jusudo|aAdp Jaylany
J0} papasu }Sow Ydoaeasad
JO sSeaJe 0} UO|}RJIPISUOD
Ay1do1ad BuiAalb ‘matAau
pue induj peouq uodn paseq
000°00Z$ 0661 RN/ Ddeim W ‘epusbe yodeasas e ysjjqeisy D

‘weJboad ayy jo 3onpuod

pue juaudo|aAsp J40) Bujpuny
9i1enbape apiaoud pue ‘s}sadajul
JaYl0 Y3} |M UO]}B} |NSU0D U}
weusboad wiay-buo| jo juaudojanap
Joj Aduabe a|qisuodsaa ay} se

*pado | 2Asp AVISJBAIUN | |9UI0D) 1€ 91N IISu|
aq 0} uraboud jo 1s0) 6861 alels H $92JNOSY JIIBM SY} ULIY  °C
S910N 1S0) jenuuy awedq awl) Adousby bujisissy Ajidoyay U010y PapUaLLLDIY

pajew!}s] JAdusby pean

V-41



NEW YORK STATE DEPARIMENI UF HEALIM ¢¢

*$90JN0sad BullsIxa asn 0

*ajge| leAe
J0U d]BWISD 1S0)

‘3|ge| 1eAe
J0U 21BWI1Sd 150D

000°09%

000°09%

Butobup HOU/23a

+6861 18207

+6861 18207

?21e1s
+6861 J43430/H0A/23a

aels
+6861 49430/H0A/22a

H

H

*suesboud Bulaalaw pue
U0]3BAJISUOD J31EM A|SUIYIJIdWod
juaup |duy pue dojaaap
0} S340}}3 A1) MJOA MIN 9S40pul

110148Q Ajddng Jairem £11D Jop MON

uo1bay uospny Jamo]-aJeme|aq

*sajouabe ajeys jo

asoyj 0} Jejjwjs salliAllde ybnoayy
‘Spaau J2)}em |BJ0| O} uolle|au

ul Ajaepndjided ‘1UsUBA|OAU]

pue Bujpueisaspun 21 qnd

9SE3JOU] 0} S|ejJIjEW |BUO|)BULIOJU]
pue suraboud |ed0| mau dojaaag

*S9NSS| JJUNOSIJ JI1BM U0 240w
sndoj pue sdnoub pajsauaiul

pue sajsuabe aje}s yjim

pue j19A39| |jed0] a3yl e suwedboud
U0]1EedNPa pue Uo|}eulojul

JO UO]11BUIPJOOD ISEIUDU|

("13d111 uol3d9g 83g) °safllAlloe
snoJaunu ybnoayy ‘jusuwbeusw
$904N0SaJ Jajem jOo s}dadse ||e
Ul JUSWOA|OAU} pue UO|3}ednpa
‘ssauaJseme DI |gnd aseasdul

0} S|ejJdjew [BUO]}EULIO}U]

pue sueabousd mau dojansqg

*S3aNSS| SIDJINOSIJ J4I}eM

|le uo s3aj}|Al}oe uoljedid)ysed
pue ‘uojjiednpa ‘uojleunojul
aA|suayauduwod dojaaap o3 sdnoubd
paisaJoju| 49ylo pue saaf|ddns
Jajem ‘s|eyd]450 jusuuanob |edo|
Yl IM UojIeupJood pue sueaboud jo
uo|3eUIpJ00d Aduabedaju] aseaudu)

‘9

‘q

S910N 150D |enuuy auweJdq awl] Adusby burisissy AjiJolud

poleun 13

] Aduaby pea

U010y PIpPUSULDIIY

V=42



NEW YORK STATE DEPARTMENT OF HEALTH 77

‘3|qe| 1eAe
10U Ijewl}sa 1s50) +8861 AN H
‘3a|qe| 1eAe
lou djewrysa 1s0) +8861 OAN H
*$924n0sad Builsixa asn 0 Bujobup HOQ/2o3a H
000°0€$ buyobup HOQ/23a H
000°0€$ Bujobup HOQ/23d H
7661-8861 H0a/23a H
S9]0N 1S0D) |enuuy Bwedq awy] Aduaby bulisissy AliJotrud

pajewilsy JAduaby pean

‘we}sAs A11D0 3yl 40} 1121}9p
Ajddns uajem ayjy 2onpaJd 03}
Suoj}de 0] IDJUIJI}aJ Jendijsed
yiim saiboajeuls jusumbeueu
S924N0saJ Jajem uo)bBay uospny
Jomo]-ouemMe| 3 pue dpimalels ay)
40 uoilejuaum dul ul ajedidliaey

*Ajddns

a3yl juauw|ddns pue pueusp Jalem
2onpaJ 0} ueuboud pajeabojui

ue Ul SUOi}de J0j 33404 Sej

| ejuaudaA0bJalu} S JoAey ay) JO
(2861 4aquBd3Q) 3}40dad wiJadiui
puUOD3S 3y} U] SUO|IEPUSLLLIDIDI
uo dn-mo| |0} 031 anu}iuo)

‘P19 |duwod aue }12149p

9y} {0NpaJ 0} Suoilde Jdylo
340}9q poiJad wiaaiul ayy bulinp
Jn220 Aew jeyy siybnoup Jofeus
Joj sue|d Aduabu)iuod HGujdo|aasp
up A31D »JOA MIN 1SISSy

*Ajddns uajem uual-buo|

JOJ S9A|}RUJI)|E d)BN|[BAI

0} 922404 se] |ejuauuuanobiajuj
s,40Agy ayy uo aredidilaed

* sweaboud

BuiJ9)aWw pue uojl3IBAJIISUOD JI}BM
3y} jo sidedw) JO uoj]len|eAd
ayy uy ajedidjided 03 snuiuo)

*Apn}s pueusp J43jem pa|1e}ap

3yl 31oNpuod 0} S}SIJIU|
jeuo}bad Jayjo pue A3} 1D MJ0A MIN
Y1 im 340339 julof ayy anuijuo)

‘q

U010y PapUIULU0ITY

V-43



NEW YORK STATE DEPARTMENT OF HEALTH 77

0} 9s0|d S| 312133p Addns 0€£0¢
paidafoid ayy 1eyy saledipul
Apnis pueuwep Jojem pajieiap
JuaJ4Jnd Yy §| "aiqissod se

*suv | suedxa Appinb se Ajddns |ejusup |ddns
uorjeis dund Joy 1s0) uol||Iw zZh$  010Z-0661 DAN H e Joj Buruueid jusumdu |
‘pbw gog 01

001 wouj Buibued sajed s|emedpylim
J0 abued e 43A0D pINOYS SIIPNIS Y|

*219 ‘J4dA(Y uospny ay} buisn sup)sAs

JOUl0 U0 S|emeJpyl M JO 1D9}}d

‘sa| |ddns |ejusue jddns ay3 jo

sp|alA ajes pajedidjjue ‘saj|ddns

papu2|q 3y} JO JUIIUOD UNIPOS pue

ap14o|yd ‘juody i1|es ayy se sdidoy

Uyons JOA0D PINOYS SIS DAl}RUJID}|B

pue eas|ay) 1 S|emeapyiim

(4eah Jad syjuow || 0} ol Aes)

snonNujjuod AjJeau pue Ajsnonujiuod

30 3oedw 3y} jo saipnis pajlelap

asay}] °sionpanbe Buylsixd

Buizi|1i1n pue A|ddns |ejusuw|ddns

e se Buijoe sal3i]ioey

ay3 jo Ajjdoeded |ejjudiod unwixew

39U} auUWUIIIP 0} SIS dA|}BUII] B

pue eas|ay) jo jusudo|aAsp

*d|qe| |eAae a|qgissod ayy 4oy Bujuueid
J0U 3jEWI1S? 150D 5661-0661 JAN H Buy seau|bus Adeujwi jaud anuruoy i

*suoliels bujdund

eas|ay) a3y} jo Arioeded ay)
Bujseaadu] 01 aAljeUJD}|B UR SB
asn Joj |ejjudjod s} auuMBIAP
pue J43j)inbe ayy jo pialA pue
Ay} enb ayy uutjuod 03 Ja41nby

‘ajge| 1eAe suaanD-uA |3ooug a3yl jo saipms
jou djew}sa 3s0) 0661-6861 OAN H Al111q1seay Bupassuibua arelyiul 'y
S910N 1S0) |enuuy aueJdq 3wl Aduaby bujisissy Ariaorud U0] 3120y PapUSULDITY

palewi}s] Aduasby pear

vV-44



NEW YUMA DIAIE VEFNMIMENI Ur NEALIN (¢

*s9111 |rdiDtunu paj}saJsalul JaYylo
pue | 15uno) Bujuue|d $224N0SAY
Jayem ayy ‘pue|s) buoq ‘A11D
SNJOA M3N ‘SPaUSJIIBM dJeMB|3] pue
uoSpnyy 9yl woJdj S3AlIeIuasaJdad
3PN|JUl PINOYS 1| "MJOA MIN
1Se3aYlINos Jo spasu uua) buoj
s912uafly |eoon a8y} ssauppe o0} Aj1ijus Bujuueid
+6861 /HOQ/23A/ Ddem H J93em |euoibou & @jeas) e

MJomawed |euojin}iisu] jeuoibay -z

‘suojjdo Ajddns ajqejA ||e jO
sisAjeue 3}1}3uag-31so0d ybnodoyy e
apiAoad 0} J49puao ul jusudo |dAdp
Jajempunoudb pue 123foud Buwuys
mo|) ybry ayy ‘sjoedw; jeod1H50|029
pue 2160joapAy ‘U0]IRAIISUOD
J91em ‘juaupbeuew pucupp
‘saAnlleuudl |e Ajddns e >ooj
pinoys Ayiagioe Sujuue|d siyg
*SIN|BA 11D1)9P 9A1} Ul 3P 40w
ys!|geisa 03} Bupdaom Aj3usaunduod
9| IYM panulluod 3q pjnhoys pue
juepnud sy sai|ddns |ejuaue|ddns
Jo j1uaudo]|anap ay)y sassasppe
Yo iym bujuue|d uuay-buoj pue uuol
-340ys ‘uBISAS A11D HJOA MIN 3y}
J0j S}|D1j9p Ja)em pajdadfouad pue
lenide jo Ajujelsasun juasaad ayy
0} ang ‘plw Qg JO SS3IX3 Ul
‘?|qe| 1eAe Ajddns Jajem Jofew |jeuoi}ippe ue
10U 31EWIS? 1S0D 0£0Z-0661 JAN H Joj Bujuued uuay-Buo| ajerytul oy

*3}1S 3AljeuUJd] | B ue
J0 eas|ay) 1e padojaaap aq Aew
11 POpUULIDDdJ SIIPNIS 3y} pue

pGw 008 03 00¢ jo abues pajew)ysa
juasaud a3y} Jo pud Moj 3y}

S9]10N 10D |enuuy awedq awl] Aduaby builsissy Ajidoldd UO| 1Dy POpUIULIDIY
polew s JAduaby pean

V=45



S910N

b .U DUAIL WEFAVIMEIS) T (Issdl ¢4

S912uaby
+006L  |ed07/Ajuno)/a1els

s312uaby
+0061  1e207/A3un0)/93els

+0061 S913uno)

+6861 $9|1uno)

40 UCIINQILAISIP |BJIWOUOD3 pue
JU3ID1 )39 a0y Aprunyaoddo ayy
apiaoad ybiw s1yj  Csaanssaud
yimoab jeuoibas ayepounndoe
0} UR1SAS A1) 3J4OA MIN

3y} jo uojsuedxs Jayjuny

1S0) jenuuy aweuq awj] Aduaby bujlsissy
palaw]}sy ] Aduaby pea

W 30 Artjiqgissod ayy auojdxg 9
‘uP)SAS
9y} apISINo ISOY) Se ||am se
welsAs A1) MJOA MBN 3yl Iapisul
SJasSN 3SOY} J0j Yloq ‘saasn
Ja2lem [|e }JO Spasu ay) ssaJppe
PINOM MJoMaweJ} |euol ing | isul
siy] *ssadoud Buituueid ayy
woJj awod Aew jey)} SjuaurRdnbad
Ajddns uuay-buo| ssasppe 0}
MJomauma) [euojinyiisul |euoibau
H B JO UOJ}B3JD Y} d4o|dxg ‘P
*SUOD| }EPUIUOI3J pue S31311A]1oe
Bujuue|d s}t ojul erep siyy
JO uoisnjoul 403 A}1jus bBuyuue|d
jeuoiboa a3y} o3 uoljeuliojul
SIUl aplaodd ("7 VY Al Uo13d9S
0} J43jaJ4) sanss] Bujuue|d
pue juaupbeuew Jajem SMI A
H 18y} 140339 Bujuue|d e ayejudpun D
*sue|d uo|l1eAUDSUOD J3}BM
Buido|aaap ul pue suojjedado
419yl U0 SwPISAS J4djem | jews 0}
djay jesiuydsy apiaoad pjnod Aayt
‘SUP}ISAS ||BWS SNOIJBA 0] 9| BSI|OUM
A|jddns 031 aayem A3 jenb poob jo
saj31jiuenb juaioilyins Bujundoud
40} Ay1]tqisuodsaa Auewyud aAey 0}
H sa|ouabe Jajem apIMAIUNOD djedL) °q
Ay1a014g U011y PIPUSULU0IIY

vV-46



NEW YORK STATE DEPARTMENT OF HEALTH 77

‘ureJaboud

1uaupbeueyy 433 EMPUNOJN)
pue|s| Buo] 8y} ul
popn|oul palew]}sa 150D

S910N

+6861L

+6861

+6861

$313uno0) /234

| e4opa
/91e15/1©307/23a

Sosn
/s?13unoy/aiels

‘seade pa}dajje ayy ul

asn J431em 9A]1dUNSUOD ISEIUDIIP

01 sue|d 21j)123ads dojarsp

pue ‘seade |jejlaoys Alljuenb

H J9j3em aJniny Jo juasaud Aj1ijuspi

‘saajaweded jued)jiubys

40 uojieuapisuod uodn paseq

pP131A J49jinbe jo uojjeujuualap

8y} 40} Ajuendojjded ‘sadinosad

Jajem s,uoibou ayy jo siydadse

A}1juenb 4o e1J9114D D13103ds

H J0 juaudo|aAsp ayy aya|dwo)

*Ajuno)

suaan) Bujpn|oul pue uoibas ayy
noybnoayy abueyosad uy sabueyd pue

asn Jajem aAllduNSuo0d Jo S}d3jje

9y} SSasse A||enujijuod 0] JapJo

u} ‘so9jdouabe paajoaul e Aq ino
patJuaed Bujaq Ajjuausuand sJaom ayl
Buijesoduodul ueysAs jusupbeuew

elep pajesbdjul ue pue Iseq ejep

H 9160|04pAY spim-pue|s| uleluley

Al11en) pue Ajljuend) J33empunodn

uoibay puejs| buo

*sa]junod ajeysdn ayy pue

A 1D 3y} yioq 03 |ejdiysusq aq Aew
1Y} S3DJn0S mMau Jo juaudo|3Aap
91811198} 01 PaOpadU SI
uojie|siba] mau 31 auluudlap 0}
pPamMaIAaJ aq pInoys uoilerjsibaj
S061 @l “uRlsAg A1)

MJOA MIN 3yl AQ paAJds A|juaaund
10U S3]} IUNUDD 0} .J3lem

1S0) fenuuy awedd awl] Aduaby buiisissy

palew) s3]

] Aduaby peay

Aj1a014d UO1312y PapUULLIODTY

V=47



S310N

NEW YORK STATE DEPARTMENT OF HEALTH 77

* abpa jmoupy

Si1y} uo paseq Ja4Inbe pAo(] ay)
uj sjiuuad | |am uo unjJoledow
JUBLIND 3Y) U] sjuaunsn(pe
aJniny Japjsuo) - *Ajuno)

nesseN u] sJ43)Inby Ayjobey pue
pAc|7 3yl jJO 3dejuajul J43)em}|es
pue sp|ajA ‘AbojospAy ay3

*0) nesseN Jo abpamow] Buidaom asaocuduy 03
Buyobup SOSN/JAa H suojiebjisaAuy |euotlippe ey B
*suojjed] jdde 3 juusd
| 1M puejs| Buoy jie jo jsed
se sue|d uo]3}BAJISUOD dJ4]1nbad
pue sJa)|ddns Jajem Ajuno)
nesseN ||e jJ0 suejd uoj3}RAJISUOD
buiobup >a H Jayem aJinbad 03} snujjuoy 4
*jueJIEM
UOJ1BULIOJU] MBU pue SUO| 3} |puod
se sjuaunsnipe Auessadau
Uy m ‘Auedwo) Ajddng Jaiepm
edjeuef 3yl Joj pue sJ4d||ddns
Jajem Ajuno) nesseyy Joj
SIUURJ 1NDaJ UO] IRPAJIISUOD JI}EM
paje|aJ pue suolje}jwl| abedund
+8861 0= ¢ H 3yl 22J40juUd 0} dNUIIUC) 3
*uo}yadap
Jajempunosb uo uoljeuuiojul J40j
podu ayl pue e1J33140 A}l |enb
Ja3em d)1410ads jo juaudo|ansp
3yl 03} aAlsuodsad S} jey) uL}sSAs
$9]3uno) Bui 40} tUOW Ja1EM JdBJUNS pue
+6861 /SOSN/HOA/23a H punoJb aAlsuayauduod e dojasag p
1S0D |enuuy awedd awj] Adudby bujlsissy Ali1Joldd UV 112y PapPUALIDIY

polewl sy ] Aduaby pea

V-48



NEW YORK STATE DEFPARIMENI UF HEALIM ¢r¢

*sapeosdde jusuwebeuew
‘Buiaauibua pajielap
40} Jomoumd}

se 9s} "000°000°91%
J0 1s0D |ejo} +8861
066L-8861
0661-8861
+0661
+6861

Auno) yjoyng

Ajuno) nesseN

‘0D nesseN

0= ¢

*Alunod 3yl utylim Ajddns

Jojem panuijuod aJunsul diay

0} ue|d juauwbeuegy SIDJNOSIY

491em Aluno) 3joyyns auyy

H JO SUO|}epusuwndas ay} juaud |dw|

‘ue|d J491sey Ajuno) nesseN

1jedp ayy Aq pasodoud se ‘um)sAs
uojissiwsued} Ajunod-eJiug

ayy jo jusudo|aAsp 40}

‘s3oedw) |[e}uUdWLIOJ IAUS Buipni)oul

H ‘S21pnl}s pa|lel}sp aJow }dNpuo)

*sjjejydoys Aj3ijuenb

pai1dafoud pue jussaud yiim

sease u} A|ddns Juajem juaidi}yns
apiAoud 0} UOIIBAJISUOD JIIPM

0} Arta01ud aA16 pinoys ue|d ayL
*S3111A1108 Jusupbeusw 924N0S3J

Jajem Ajunod J40j Jomaued )

Jea|d e apjaoad 03 Ajuno)

nesseN JOjJ ue|d JO3IC\ J9)1SEl

H 1jedp ay1 |euly axew pue 3djepdn

‘sje1oupyd djuebio 21313Yyjuls

Ag uolleujweiuod Jajem

-punoJb jejiusjod Jo Bullsixa

9A|OAU| 1BY) S3l1lAl}Oe

|eIDJauUDd pue |ejJlsnpul

JO seade u] juauLbeusw

W URISAS-B-SB-311S JUSWO |du|

*jJuawio |dap 924nosad

weaboud pue sajitdorad ‘sue|qouad

‘uoj jejuaus |dwy weaboud

jJusuRbeuRyy 493EMPUNOJD) pue|S|

Buo] ayy maiAad 0} sajouabe

Auoje|nbaa A3y |je jo sbBujj)aaw

H |9A9] jusupbeuew |enuue 3>Npuo)

S210N
palew; 1s3

1S0) |enuuy 3auweJq 3wi] Adusby bujlsissy

JAduaby pear

"y

Arrdoiug

UO11Dy PapuUaLLIDIDY

V=49



NEW YORK STATE DEPARTMENT OF HEALTH 77

*a|qge| 1eAe
jou dlewrlsa 1s0) +6861
Buiobup
+6861
Buobup

/SIUSULIIBAON) |80 H

*jusupbeuew Ja3em uo|bad-adlul
40) uoildo siyy jo Ayi1|1qiseay
34l U0 UO[}BPUSLOD3JS BAIYIUL AP
e dojaAsp pue Jajempunoab

pue|s| Buoq] pue saj|ddns uajem
AY 1D MJOA M3N O jusulpbeuew
2A131ounfuod jo syoadse

l1e |1e3ap u] areblisanul

$9 1 ouaby
|eJapaq /JAN/d1e1S H

juauebeuey aAl}dunuo)

1uaupbeueyy Jai1ey uo1bIy-u91U] Jol|p

*syseq Jqe|nboJ

e U0 }33wW pfnNoys | |ouno)
Bujjeujpaoo) pue|s| Huoq

ayy °salliAajloe Bujaoyjuow
?31eujp1ood 03} pue uo|Bou

ay} ul A3 jenb Jsaiempunosb
9yl dAJasaud pue 312ajoud

0} Japuo ul (9861 ‘D3IQ) wesboud
juaupbeueyy 423BMPUNOJN pue|s |
Buo] 9yl }0 SUO|IEPUSULLOIDI
9y} jusul|dw} 0} dnuijuo)

$3 1ouaby
11¥/HOQ/23a H

*Ajuno)

3]0}JNS JO Seade Jejnsu] a3y} pue
Ajuno) nesseN jo ||e Bujpn|oul
‘uuaouod Jofew e s Ajddns asaym
SEaJe U] SIUNSEAW UO] }BAIISUOD
J31em jeuol}ippe jusdul |duwj

SJ43| |ddng J91eMm

*UO| SUDIXd U|BW UO|SSjwsued) Joj
ue|d jusumbeuey aAlsuaypaduo)
Aluno) Njoy3ins ayy Aq

pasodoad asoyy pue s||am 3lealud
J0 uojleujuriuod bBujdua)sadxa
seade Ajae|ndgiaed ‘panuss

jou Ajjuasaud seade ojul ID)AJDS
pualxa 0} S3140j}3 anujiuo)

Ayraoyany Jalem
Ayuno) yjo33ng H

S9]10N
palew) sy

1S0) |enuuy awedq awl] Aduldby bullsissy Ajlldolud

‘w

JAduaby pea]

U0 10y POpPUALIDITY

V=50



NEW YORK STATE DEPARTMENT OF HEALIH 7/

*s904n0saJ burysixa asn 0 +8861
*$924N0Sa4 Bullsixa asn 0 +6861
*$92.4N0s94 Bulsixa asn 0 buobup
*S324N0SaJ Bull1sixa asn 0 bujo

S910N 1S0D) |enuuy dwedq awt] Aduaby Dupisissy Ajldolad
JAduaby pea

pajew) 3s3

*seade
Jajinbe Ajddns uJajem Auewiuad -

*seade
peay||am A|ddns J4ajem D1 gy -

ieade
ajeisdn ayl uir salliAlloe pue
sai2}jod juswebeuew 433empunodb
10bJey Ajjeoiydeuboab 03 upysAs
Ayi1401ud Buimo||0) 3yl asn

' ‘S| |om

Ajddns uajem 21 |gnd juade{pe
BujA|ddns sjuaubas Jajem adejuns
JO UOJ1BD]J|SSB|J24 JIPISUD)

*1SI1X2 Aew jeU}
S$910uU9}SIsuodul Aue 3| 1du0d3J
0} pue Ayfjenb Jajem juaique
pue aaiem Bupquiap yioq Joy
spJepuel}s 3 |qISudjap pue punos
ys!)gqei}sa 0} S31J043}3 dnufijuo)

‘J91em 3jgelod se

abesn 31saq 3y} Joj paaJgasaud aq
| 11m 331e1S By} Ul SJU31eMpPUNoJD
ysady ||e jey) aAl1d3(qo
Adyjod ay) juoddns 03 ‘wreuboud
juaunbeueyy 43)emMpunodn s,331e31S
ay} jo jued se ’‘spuaepuels
jusn|jj3 pue spJepuels

Arijend) ‘suoiiedtjisse|)
JajempunoJn ‘g0. 1Jed

WOANY Buyisixs ayy urejureny

A} |enD pue A3)juen)

juawobeugy J93empunoJdn aleisdn

V-51

U012y PapUaULIODaY



NEW YOHR DIAIE VEFARIMENT UF REALINR 7/

‘uoji}oe

9}e1S JOj SIAlIIBUUI) B |ejjudiod

pue $324nos 43} empunoab

0} Aj1Jewiud paje|ad ade

*uotllen|eas Yo i1ym ‘supjgoud aajem Bupdulap
JO 31s00 |ej0) 000°0ZE$ 0661 HOQ/23a H leans jo adods ayy ajenjeay b

‘U0 |} |UlSSP YdONS J40j pasn 3aq

ued Yoiym spoyiaw aje}sdoudde uo
U0} JBULIOJU] D}BUIWRSS IP pue

Ay11udp) pue ‘sjiam Ajddns ajayy
JO seaue peayj|am ay} auijap

Jajempunodb wouay Aep Jad suoj|eb
000°00L uey) aaow Bujsn saj|ddns
J91em 21 |gnd ajeisdn |je jeyy

‘ueJaboud Jjuued Ajddns uajem

000°09% +6861 10> ¢ H 311gnd 3y} ybnouyy ‘adinbay

*seaue 493 inbe jedjoujud
Jo Asewyud 03 Auoinqiual
Al e21bojoaboupAy seade a3yl -

*seade J9jinbe Asewiad uiylim
seaJe jusupbeuews 4a}empunousb
leidads patjlyusp| -

‘seaJe
49} 1nbe Asewiad Uiyl im seade
abueyoaa |e21314d parjijusp] -

$SUO01 ] 1puU0d
jed0} 9})}12ads 03 sueaboud
Jo|le} J43aylany 03 3Ilejudoudde
. aJaym sajuobajed ojydeaboab
*S92JN0saa Bullsixa Isn 0 +8861 el H jeuoi}ppe Buimo|joj 3yl asn °d

‘seade JOY0 -

‘spade Jojinbe jedidujag -

S9}0N 1S0) |enuuy aumed4 awj| Adudby buiisissy Ajiuaolug Uo|1312y PIpUSWIOIIY
pajew1s3 /Aduaby pean

V=52



NEW YORK SIATE DEFARIMENI UF HEALIN ¢/

*a|qe| 1eAe
10U JjeWIISD 1SO0)

*$324N0saJ BullsIxa asn

*sy2aYd 10ds Yy Im
sJ9| jddns Jajem Aq
Buiaoyjuow {s921A4BS
AJojeuoge} pue
J91nduwod sapn|ou|

‘?d|ge|1eAe
10U 91BW] 1S9 1S0D)

S210N

000°09%

000°0E$

000°08Z$

0661

6861

+8861

+8861

+8861

0661

J3a/?31e1s

3d

H

1S0) |enuuy awedqd awj} Aduaby buiisissy Alidoiud

pajewi sy

JAduaby pea

*SJ9} Inbe
A|ddns Joiem Asewnad 931e3sdn

a1ededos uj jusumbeuryy A1 |1oe4
|e1Jisnpu| up1SAG-B-SB-311G

JO S1S0D pue SS3UIAI1D9}}9

Yl 21BN|BAd 01 S140)}d

Apnis 10]1d om] axelJapun

‘mej ayy

juaul |[dwy pue ‘sJajinbe Audewad
se sJ49j)inbe ajeysdn g ppe 0}
me sas() 3jqliedwodu| 3y} puduy

*$91}jJ401ud weaboad Bujujuualap
ul oo} juauwebeuew ajgen|eA

e Se pue SjJUIPIdU| UO|}RUJURIUOD
Jajempunouab uofew uo sapjaoud

11 uojjeuuojul juelaodwy

3y} Joj IS 24nso|) |I3M

Ajddng as1ep 2119nd auyl ulejuley

* sweaboud

JO jusuBu]jaJd pue ‘bujllas
Ay1g014d ‘juausssasse ddueunoyaad
weaboud Uy 3asn 4oy AJojusaAul

up jqoud J33EeMpUNOJb B ujeIUlBY

‘jua|eadud

aJe sadJnos sojuebuo jejjusizod
9J9ym suojledo| ul sojuebuo
J0j adue| | |9AINS 9z |seydud
pue sjuauedinbaJg BuiJol juow
Aiddns Jajem 2y gnd uiejuley

* SWIS | ueyI3W
11uuad Asojenbas Bulisixe

30 asn ybnouayy (jedioujad pue
Adewyud) saaynbe Ja3empunotb
dA1}1Suas Jo0) uraboud

DujJoj juow pajud |40-324N0S
uojinjjod e juauw jdwy

‘Y

U0 |12y PapPU3ULLIODTY

V-53



NEW YORK STATE DEPARTMENT OF HEALTH 77

*a|ge| teae
J0U dJERWIISD 350D
*a|qej1eAe
10U D]EWI}S? }S0)
000°0€1$
000°09%
*S3D4N0SaJ Bul)sIXa asn 0

+6861

+6861

+0661

+6861

sa1ousby | |v
H0Q/28a

HOQ/3a

S0a/23a

HOQ/23a

‘urJaboud jusupbeusw J9)EMPUNOI))
a1elsdn syl JO SUO]]EPUILIOIIJ
H juauwe |dw] 03 anuljuo)

*Al1 | 1geded asuodsou
UO | }BUWRIUO0D 43} EeMpunoJb
H pasue|eq ‘ajenbape ue ujejujey

‘wesboud uoi3dajoad eaue

Jajempunoub jed0| B JO SjuUlIUB |2

J3yjo jusup|dwod ¢, suolle|nbau

pue sa|nJ4 paysdajiem jo

-9sn uo sauj|apinb jo jusudo|ansp

ayl Bujipnjouj ‘seoue peay||am

Ajddns aajem 211gnd ||e 40y
suojje|nbos pue sa|nua paysisaiem

W 9A1199} 39 ansund A}aA|ssaubby

*sainjels

buj jqeua Buiuoz s ,3J0A M3\

Japun suojied||dde Bujuoz pue
sassoad04d Bujuue|d uo asuepinb
|e2|uYydd} 2i4109ds apiaoud || Im

jenuew 3aduepinb siyj -seade
Jajempunoub aAj}1suas Bujjoajoud

u] 3}S|SSe 0} S$|0J43u0d 3¥sSh pue|

uo juauuanch jeso| u40j |enuew

W aouep|nb jed1uydadl e do|ansg

*Spaau

pue suoji}|puod |edo| 0} sueJsboud
uol}29joud e3JR |BDI} 14D |BD0|

Jojje} fsuoji}oipsian| jedoj

J13Y) Uiyl im sJuaynbe jedjoujud

pue suaj)inbe Ajddns Jojem

21 1gnd Asewiud a0 sueubouad

uoj}oajoud eade [ed11140 dojaasp

H 0} SIUSWUJIIACD |ed0| abeunodug

‘u

SsaloN
pajew|1s3

1S0) |enuuy 3auweuaq awl] Adusby bujlsissy

JAdusby pea

Ar1J40144

UO11Jy papuauLodsy

V-54



NEW YORK STATE DEPARTMENT OF MEALTH 77

*$924Nn0saa Bullsixa asn

*$324N0s94 HullsIxa asn

S910N

000°0Z1$

+0661

+6861

+6861

aiels

9=

*JUSULIOJ JAUD B}
0] 9Sea|aJd B ISNED pP|Nod YdIyn
Sjuapidoe [edjupyd pue Sj||ids

‘syea| Buljuanaud aoj sadiioeud
Bu)Jasuibus uo sndoj pnoys

jenuew ay] *sadue}sSgNs snopJezey

Jo Bui jpuey pue abeusol}s sadoad uo

W jenuew aduepinb |ed1wjoa} aJedaud

*suo| jeb gGz spa9adxe abesols

91ebaubbe auaym ‘sal|s abeuols

unup aje|nbaa 031 Ajidoyine

Yl Im O3q apjaoad 03 (me] abeuaois

)} |hg Seduelsqng snopJezey)

] 03 Yl JO 0f 3[D114y pusuy

‘pansand ag pinoys aA1123[qgo ayl
aAaIyde 03 Aj}jdoyine aAlle|siban
suo|je|nbas Mue} abeuols

punoJBaapun [eJ49pa4 Yl Y} im
Acua|eaenba anajyoe o3 suojle|nbou

H abeJo}s Ming una|oJdiad 9y} 3S1AdY

‘n

‘s

1S0) jenuuy aweuq awj] Adusby bujisissy

pajewi1s3

] Aduaby pean

Ar1a0144 U010y PapUILLIOITY

V=55



NEW YORK STATE DEFARTMENT OF HEALIH /7



Appendix A
1984 SESSION LAWS
Chapter 509
ENVIFONVENT--WATER RESOURCES MANACEVENT STRATECY
An ACT to amend the envirommental conservation law, in relation to providing
for water resources management strategy.
Approved and effective July 24, 1984,

The People of the State of New YOrk, represented in Senate and Assembly, do
enact as follows:

Section 1. Article fifteen of the envirormental conservation law is § 1
amended by adding a new title twenty-nine to read as follows:

TITLE 29
WATER RESOURCES MANACEVENT STRATEGY

Section 15-2901. Water resources planning council; organization.
15-2903. Water resources planning council; quorum, bylaws.
15-2905. Statewide inventory of existing significant deficiencies in
water supply systems.
15-2907. Water resources management strategy; development purpose.
15-2909. Water resources management strategy; hearings.
15-2911. Water resources management strategy; approval.
15-2913, Water resources management strategy; revision.

§15-2901. Water resources planning council; organization.
There is hereby established within the department of envirommental
conservation a water resources planning council. It shall consist of
fifteen members, including the commissioners of agriculture and markets
commerce, energy, envirommental! conservation, health, transportation, the
chaiman of the public service comission, secretary of state and seven
members to be appointed by the Covernor including at least one member who
shall have expertise in the science of water resources planning and at
least one member selected from a list proposed by public interest or
envirommental citizens organizations. These seven members hall serve
termms of four years each. Two of the members shall be appointed upon the
reconmendation of the majority leader of the senate and two of the
members shall be appointed upon the recoomendation of the speaker of the
assembly. The governor shall select a chairman from among the members.
Meetings of the council shall be called by the chairman. Members shall
receive reimbursement for expenses.

§15-2903. Water resources planning counci!; quorum, bylaws.
A majority of the members of the council shall constitute a quorum for
the transaction of any business or the exercise of any power of the
council. The council may also establish for itself bylaws for the
conduct of its affairs.

A-1.
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§15-2905. Statewide inventory of existing significant deficiencies in water
supply systems,

The cammissioner, in consultation with the camissioner of health ard
utilizing information requested from the responsible local officials as
well as relevant information developed through titles eleven and thirteen
of this article, shall cause to be prepared an inventory of existing
significant deficiencies in water supply availability throughout the
state, including specific needs for improvement, rehabilitation and
establ ishment of water supply, distribution and transmission facilities.
Such inventory shall also identify those water supply systems affected or
threatened by intrusions of hazardous materials or wastes and the nature
of remediation required. Such inventory shall be campleted and
transmitted to the governor, legislature and the council by July first,
nineteen hundred eighty-five.

The commissioner in consultation with the secretary of state, shall also
cause to be prepared a review and summary of existing statutory and
constitutional provisions relating to the provision and financing of
water supply facilities by local governments, including such provision
and financing through inter-local cooperation. Such review and sumary
shall also identify and existing statutory and constitutional constraints
against the effective and efficient provision of sound financing, on a
revenue or general obligation basis, of such facilities. Such review and
summary shall be completed and transmitted to the governor, legislature
and the council by January first, nineteen hundred eighty-six. At such
time based upon the above inventory and review and summary, the
comissioner shall also cause to be prepared a compilation of those
instances in which correction of existing significant deficiencies
appears to be beyond the reasonable financial capabilities of the
affected cammunities.

§15-2907. Water resources management strategy; development purpose.
Not later than January first, nineteen hundred eighty-seven, the
department of envirommental conservation, with the participation of the
department of health and whenever possible, regional! planning and
development boards, shall develop and submit a canmpiete statewide water
resources management strategy to the water resources plaming council for
its review and adoption. This strategy shall be composed of substate
water resources management strategies which recognize the natural
boundaries of the water resource basins, watersheds, and aquifers and
existing significant deficiencies of water supply, and which organize
these in the most practical and manageable manner. Each substate
management strategy shall analyze the present and future demographic,
natural resource, econamic development, water quality, and conservation
requirements of public and private water systems and develop regional
management strategies to meet the water resources requirements of
residentia’', agricultural, industrial and comercial users as well as
assure the highest possible quality and quantity of these resources.

Strategies hall analyze the efficiency and capacity of existing water
supply sources and facilities and shal! contain recommendations for
appropriate modifications, restoration, and expansion or development of
new sources or facilities. The strategy shall also contain
recormendations regarding inplementation of these strategies by the
department of health, the department of envirormental conservation, other

appropriate state agencies, local govermments and special districts.

A-2,
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In addition, the departments shall submit to the council substate water
resources management strategies as soon as such strategies are deveioped.
The departments shall also report regularly to the council on the
development of the strategies and receive the council's recommendations
and directions. Such substate strategies shall also be available for
public inspection as soon as such strategies are developed.

§15-2909. Water resources management strategy; hearings.
Upon receipt of the statewide water resources management strategy from
the department of envirommental conservation, the council shall pramptly
publish one a week for three consecutive weeks in newspapers of general
circulation notice of public hearings thereon. Public hearings shall be
conducted in each of the substate areas represented in the statewide
strategy, and shal! be in accordance with regulations adopted by the
department, subject to modification by the council Such regulations
shall, at a minimum, require a hearing on the record with sworn witnesses
and shall afford interested parties a reasonable opportunity to sponsor
witnesses and to question witnesses sponsored by others, including
department staff, consistent with the need to conclude the hearings
expeditiously so that a state water resources management strategy can be
adopted in a timely manner. The hearings shall not be considered part of
an adjudicatory proceeding, as defined in subdivision three of section
one hundred two of the state administrative procedure act, or as part of
a rule-making proceeding held under subdivision one of section two
hundred two of such act.

§15-2911. Water resources management strateqgy; approval.
The water resources planning counci! shall, as expeditiously as
practicable following the conclusion of its hearings, but in no case
later that January first, nineteen hundred eighty-eight, determine, based
on the record, whether the statewide water resources management strategy
should be approved with modifications or disapproved, and shall state in
writing the reasons for its determination. [f the council has determined
approval of the strategy, it shall be adopted by the departments of
health and envirommental conservation and other appropriate state
agencies in the form determined by the council. |f the council has
determined disapproval of the strategy, the department of envirommental
conservation, in conjunction with the department of health, shall modify
the strategy in accordance with the determination issued by the council
and resubmit the strategy to the council for its action.

§15-2913. Water resources management strategy; revision.
From time to time and at least once every two years, the department of
envirommental conservation, with the participation of the department of
health and whenever possible, regional planning and development boards
shal! review the strategy and shall either (a) prepare any amendments
necessary to update the strategy, or (b) issue a determination that no
amendments are necessary and the reasons supporting the determination.
Any interested person may seek such a review upon written application to
the department of envirormental conservation for an amendment to the
statewide water resources management strategy. Any statement issued by
the departments that no amendments are necessary shal! be submitted to
the council for approval, modification or disapproval. Amendments shall
be adopted in the same manner as the strategy itself.
This act shall take effect inmediately.

A-3.
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Appendix B. Overview of Existing Water Management Institutions and Programs

State Agencies

A nurber of state agencies have authorities and responsibilities relating
to water supply and water resource management. The three agencies with the
most direct responsibilities are the Department of Envirormmental
Conservation (DEC), the Department of Health (DOH) and the Public Service
Camission (PSC). An overview of significant DEC, DOH, and PSC statutory
authorities is shown in Table B-1.

1.

Department of Envirommental Conservation

DEC is the state's envirommental agency with responsibility for
administering a broad range of envirormental quality and natural
resource programs. The department's functions, powers, duties and
responsibilities are set forth in the Envirormental Conservation Law.
In effect, DEC is the designated custodian of the state's natural
resources, including water in the environment.

Water Supply

DEC's general responsibilities for water resources are set forth in
Titles 1 and 3 of Article 15. The department has broad general
jurisdiction, as defined by Section 15-0109:

"The department shall exercise its powers and perform its duties in
any matter affecting the construction of mprovenents to or
developments of water resources for the public health, safety or

wel fare, including but not |imited to the supply of potable waters for
the various municipalities and inhabitants thereof, the use of water
for industrial and agricul tural operations, the developed and
undeveloped water power of the state, the facilitation of proper

drainage and the regulation of flow and improvement of the rivers of

the state."

Subsequent parts of Article 15 establish specific DEC water resource
programs relating to water supply that build upon this general
jurisdiction. These include:

- Regulation of the acquisition, conservation, development, use
and distribution of water for potable purposes, for the
irrigation of agricultural lands, or certain multi-purpose
projects (Sections 15-1501 and 15-1503);

- Regulation of water supply to other states (Section 15-1506);

- Reguiation of transport of water by vesse! (Section 15-1506);

- Registration of well drillers and regulation of certain wells
in Long Island counties (Sections 15-1525 and 15-1527);

B-1.
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Regulation of dam construction and provisicns for dam safety
inspection and correction of unsafe conditions, including
water supply dams (Sections 15-0503, 15-0507, 15-0511);

Regulation of reservoir releases, including large water
supply reservoirs in certain southeastern counties (Title 8).

Development of a water resources management strategy
(Title 29);

Article 15 also contains provisions for other water programs
which are no longer active. These include:

River regulation by storage reservoirs (Titles 21, 23, and
25);

Local and regional water resources planning and development
(Title 11).

Comprehensive public water supply studies and reports,
conducted by the Department of Health (Title 13).

DEC is authorized to conduct other important activities for the
discharge of its duties, including the following:

Surveys and investigations, inspections and establishment of
reporting requirements;

Continuing investigations of water resources of the state to
accurulate comprehensive data as a basis for providing for
their conservation, development, regulation and use;

Systematic gauging of rainfall and stream flow throughout the
state.

Finally, DEC has major responsibilities with regard to relations
with other goverrmental bodies and agencies. In order to
adequately protect the interests of the state, DEC is authorized
to:

a.

"Cooperate with the appropriate agencies of the federal
goverrment or this or other states, or any interstate
bureau, group, division, or agency with respect to use of
water from lakes, ponds, rivers and streams, which are
without or who!lly or partially contained within this state,
and to endeavor to harmonize any conflicting claims which
might arise therefrom."

"Appear, represent and act for the state in respect to any
proceeding before either a federal or state goverrmental body
or agency where the water resources of the state may be
affect ..."

B-2.
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c. "Present for the consideration of the Congress of officers
of the federa! goverrment, as occasion requires, the just
rights of the state in relation to its waters ..."

DEC is also designated as the agent of the state to obtain
the cooperation, aid and assistance of any appropriate
federal agencies in the performance of the functions of the
department.

Water Quality

DEC is responsible for the maintenance of reasonable standards of purity
of the waters of the state and for the prevention and control of water
pollution. Article 17, ECL, Title 3, gives the department authority to
classify the waters of the state and adopt standards of water purity,
Title 8 establishes the State Pollutant Discharge Elimination System
(SPDES) permit program which established |imitations of effluent
discharges. )

Major elements of the department's water quality program include water
quality standards and classifications, water quality monitoring and
surveillance, municipal and industrial wastewater discharge permits
(SPDES), and programs for the development, operation and maintenance of
municipal wastewater facilities.

Several other programs administered by the DEC are responsible for
regulating important potential sources of contamination of water
resources. Principal among these are programs in the areas of solid and
hazardous waste, including solid and hazardous waste facilities
regulation; permitting of industrial waste transport; State Superfund
(relating to abandoned hazardous waste site remediation); and hazardous
waste enforcement. Other DEC administered programs which have important
relationships to water resources management include those in the areas of
pesticides, mineral resources, and oil and gas regulation.

Department of Heal th

The Department of Health, is responsible generally for the protection of
public health and more particularly to assure a safe potable supply of
drinking water for the state's citizens. Generally, DOH is responsible
for water which has been withdrawmn by public water suppliers for
distribution to the consumer.

Under the New York State Public Health Law and Part 5 of the State
Sanitary Code, DOH administers a major program to assure that all public
water supply systems in the state are properly operated and maintained and
that all consumers are assured delivery of a safe and adequate supply of
water. This program includes regulation of public water supply facility
design and construction; periodic monitoring of the quality of waters
delivered to the tap; periodic inspection, surveillance, and evaluation of
all public water systems; certification of water system operations;
emergency response; laboratory services; establishment and enforcement of
state drinking water standards and minimum treatment requirements; and the
enactment and enforcement of watershed rules and regulations.

B-3.
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The DOH evaluates available health effects data and establ ishes
appropriate drinking water standards and/or guidelines. DOH drinking water
standards and guidelines are also utilized by the DEC as a basis for
establishing effluent |imitations for point source wastewater discharges
under the SPDES program.

Because public water supply is the predominant and most important use of
water resource in New York State, the Department of Health has a very
strong policy leve! involvement in water resource-related matters, in
addition to its specific water supply program responsibilities.

Publ ic Service Comission

The Department of Public Service's Public Service Camission (PSC) has
broad regulatory authority over the furnishing or distribution of water
for domestic, commercial or public uses by private and investor-owned
water supply systems. Its jurisdiction covers rates, charges, rules and
regulations for water service, and the issuance of various forms of
securities and service. Department staff review books and records of
water works corporations, study original costs of property, estimate
depreciation, and study and make recammendations on rates and charges.
They inspect and test water plant facilities and equipment for safe and
adequate service, conduct engineering studies of efficiency and operation,
study water conservation and metering, investigate camplaints and inspect
for campliance with cormission orders. They also advise water works
corporations on operation and rate problems.

Other State Agencies

Other state agencies have roles and responsibilities which form parts of
the state's current program for water resources management or could
provide important elements in the future.

The Envirormental Facilities Corporation (EFC) is a public benefit
corporation established for the purposes of planning, financing,
constructing, maintaining and operating of envirommental facilities. The
EFC may assist municipalities, state agencies or individuals. Water
management facilities that may be planned, designed, and constructed by
EFC, on a turnkey basis, include ground and surface water supplies, water
treatment plants, transmission and distribution systems, underground and
elevated storage facilities, pumping stations and reservoirs, dams and
other impoundments. The provision for impoundments was by amendment to
the Public Authorities Law in 1984, The EFC is also empowered to finance
water management facilities by issuing negotiable bonds and notes and may
assist private water campanies on tax exempt financing.

The Department of Transportation is responsible for p:anning,
constructing, and maintaining waterways, including operation and
maintenance of the state barge canal system. The 524-mile system includes
significant reservoirs and channels which supply water for operating the
canals.

The Department of Audit and Control has authority over the finances of the
various units of local. goverrments, including municipal water systems.
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Permission of the state Comptroller must be obtained if town vater and
water supply districts, town water storage and distribution districts, and
town improvement districts are to be created or expanded. The department
may indirectly regulate water rates charged by county and town districts
by assuring that they comply with the law that provides that their
revenues be equal to the costs incurred. The department of Audit and
Control has no authority to regulate municipal water rates.

The Department of Commerce promotes industrial expansion, commercial
activity, recreation and tourism within the state. Water resources
management is an important consideration in the department's program since
an adeguate water supply is one of the prime requirements for a favorable
industrial site and many coomercial enterprises.

The Department of Agriculture and Markets has a strong interest in water
resources management as it oversees the production, processing and
distribution of the state's agricultural products. The department's
concern includes both quality and quantity aspects of water supply and use
for various agricultural purposes.

The New York State Soil and Water Conservation Camittee oversees the Soil
and Water Conservation Districts program for the State, coterminous with
57 counties. The State Conmittee and the districts have specific
responsibilities for water quality and quantity matters. The State
Committee and the districts are directly involved in the carbined
development, with DEC, of the State Non-Point Pollution Contro! Program
and are responsible of its implementation as well as for watershed
resource management assistance on individual and muitiple landowner
conservation systems.

The Office for Local Goverrment in the Department of State helps local
goverrments to develop more effective services by securing assistance fram
other state agencies and the federal goverrment. It acts as a clearing
house for information and studies problems cammon to many local
govermments, including the improvement of water supply facilities.

The Office of Parks, Recreation and Historic preservation is responsible
for statewide policies and plans for recreational facilities. Since many
facilities are water-related, the office has a strong interest in water
resources management.

Vhile responsibilities refating to water resources management are shared
by a nurber of state agencies, the bulk of the responsibility on public
water supply systems is concentrated within DEC and DOH. These two
agencies have the most direct involvement at the policy level and in
program administration and are co-equal partners in providing direction
for the state's water supply program in the future.
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TABLE B-1

Overview of NYSDEC/NYSDCH/PSC
Statutory Authority Relating
to Water Resources

LEGISLATION

ECL, Article 15
Vfater Resources

ECL, Article 17
Water Pollution Control

ECL, Article 27
Collection, Treatment and
Disposal of Refuse and Waste

ECL Articles 23, 33

PHL, Article 11
Public Water Supplies,
Sewerage, and Sewage Control

QOVERAGE

Provides the DEC broad authority to
regulate and manage the water resources
within the state. Provides for public
water supply pemits, camprehensive water
resources planning, and such studies as
may be necessary to provide for the proper
conservation, development, regulation, and
use of the water resource.

Authorizes the Commissioner to promulgate
rules and regulations required, to prevent
pollution of the waters of the state, to
provide for the measuring of the effect of
discharges to water, and to establish a
water quality surveillance network to meet
the needs of the state. Includes the
statutory authority for both the SPDES
permit program and water quality
classifications and standards.

Authorizes DEC to promulgate regulations
to prevent pollution caused by hazardous
and non-hazardous wastes. Encompasses the
transfer, processing, recovery,
reclamation, and disposal of solid wastes,
and also includes measures addressing both
active and inactive waste disposal sites.

Provide for other programs which
contribute to protection of water
resources, including the Oil Spill
Prevention, Control and Compensation
Program, the Mined Land Program and Gas
and Oil Regulatory Program, and the State
Pestic.de Regulatory Program.

Authorizes the Camissioner of Health to
prarulgate rules and regulations to
protect public water supplies from
contamination.
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TABLE B-1

Overview of NYSDEC/NYSDOH/PSC
Statutory Authority Relating
to Water Resources

(Cont inued)
PHL, Article 2 §201 (1m) Authorizes the Department of Health to
Functions, Powers and supervise and regulate the sanitary
Duties of the Department aspects of water supply, sewage disposal

and control and pollution of state waters.

PHL, Article 2, §225.4 Prescribes that the Sanitary Code may deal
with any matters affecting the security of
life and health or the preservation and
improvement of public health in the State
of New York.

PSC, Article Authorizes the PSC to regulate supply and
distribution of water for domestic,
commercial or public uses by private and
inves tor-owned water supply systems.
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B. Regional and Local Agencies

1. Region Planning Agencies

Regional planning agencies have been established in many areas of New
York State, including most of the areas which contain large urban
centers and/or major water supply systems. These agencies provide
technical assistance and consultation services to county and other
local goverrments, prepare regional plans for a variety of public
purposes, and undertake related studies which may include water
resources. Water quality management planning has been a significant
regional planning agency activity.

2. Water Authorities

Authorities are corporate instruments of the state created by the
legisliature for the purpose of providing self-liquidating public
improvements. Each authority is created by a special act of the
legislature. Existing authorities cover a wide range of activity
including water supply services. There are four active operating
water authorities in the state:

. Erie County Water Authority

. Monroe County Water Authority

. Onondaga County Water Authority
. Suffolk County Water Authority

These water authorities may carry out all functions necessary to
provide water supply services, including planning, constructing,
financing, operating, and maintaining dams, reservoirs, intake
structures, treatment works, purping stations, storage works,
transmission and distribution facilities. The four existing
authorities came into being initially through the acquisition of
private water campanies and subsequently have expanded by capital
construction and further acquisitions.

The financial aspects are similar for all the authorities. They are
authorized to: (a) issue bonds and notes, (b) establish charges and
rates to provide for debt service, operation and maintenance, and
proper capital and operating reserves, and (c) enter into agreements
with bondholders relative to (a) and (b). The bonds and obligations
are secured by revenues only. There is no state or local government
obligation. The bonds are revenue bonds.

In 1984 amendments were made to the Public Authorities Law to create
the New York City Municipal Water Finance Authority and to allow for
the creution of a water board and to prescribe the mechanism by which
local goverrments could establish local authorities to construct and
operate water and sewer projects. Laws establishing such authorities
were enacted for the City of Buffalo in 1985 and for the City of Albany
and Rensselaer County in 1986.

The primary purpose of the new laws is to help cities finance needed
water and sewer capital projects through the use of revenue bonds.
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Counties

The state is divided into 62 counties which are authorized to provide
the full spectrum of loeal goverrment services, including water
supply. A board of supervisors or county legislature is the usual
governing and legislative body in a county, except for the five
counties (boroughs) in the City of New York. New York City is
governed by a city council made up of representatives from each
borough.

Counties may be organized under county law, hame rule charters or
special charters enacted by the state legisiature. Under county law
and charter, counties are authorized to establish water agencies and
carry out certain water supply functions. The board of supervisors or
other appropriate body may designate any office, official or agency as
the county water agency.

Through delegation, county health agencies in many counties in New
York State assist in administering major elements of state (DEC and
DCH) programs for water pollution control and water supply regulation.
For example, a county heal th department enforces state-established
drinking water standards as an agent for the state health department.
In same cases, county health agencies admninister their own programs,
resulting in a more camprehensive overall program than that
administered by the state along.

County planning agencies are often involved in environmental or
natural resource plamning activities, as well as in providing
expertise and technical assistance to local goverrment on the
development and implementation of local land use controls. These
agencies can in many cases assist in tailoring of envirommental
management activities, including water resources management, to best
meet local needs. County public works departments may also have water
supply responsibilities, particularly for the construction, operation
and maintenance of county water systems.

All counties in New York State outside of Mew York City have Soil and
Water Conservation Districts (SWD's) as well as cooperative extension
offices. These agencies have strong working relationships with the
rural/agricul tural comunity in the state. A principal function of
the SWD's is to work directly with farmers to develop farm
conservation plans for land resource management of their individual
operations, including measures to reduce soil erosion and the
migration of soils and soil additives to the water. SWD's are also
an important source at the county level for envirormental review data
pertaining to soil properties, terrain, and associated watershed
characteristics. The State Soil and Water Conservation Committee in
the New York State College of Agriculture established policies and
coordinates district programs. Cooperative extension is an important
vehicle for providing public education and information in rural areas.

County Envirormental Management Councils are authorized to review

corditions, investigate, report and make recamendations relating to
the envirorment.
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The councils receive financial and technical assistance from DEC.

Cities and Villages

Cities

Cities are municipal corporations which were created at the will of

the residents of communities to meet urban area service needs. Each
city has its own charter, drafted to meet specific needs of the area,
and so the goverrmental structure and powers of cities vary greatly.

Cities generally are governed by an elected council with either an
elected mayor or an appointed city manager. They have the power to
acquire property within and beyond city limits for the purpose of
operating a city water supply system. A city may maintain and operate
they system, as well as sell or give up its water supply system to a
water authority, a county water district or a joint water works system
created under General Municipal Law. Elmira and Amsterdam, for
example, have municipal water authorities. Cities may also be served
by investor-owmned water supply systems.

Supervision over municipal city water systems may rest with a variety
of organization and officials. There are no legal constraints or
contro! over the rates cities charge for water. They can charge, in
effect, what the custamers are willing to pay. In addition, when fund
surpluses are accrued they may be used for other purposes not related
to water supply. Conversely, when deficits occur, other monies can be
used to make up the difference. Operation and maintenance expenses
usually are covered by water-user revenues which go into the general
fund. Capital improvements of municipal water works may be financed
by current revenues, reserves, or through the sale of mumicipal bonds.

Villages

Villages, like cities, are municipal corporations created by community
residents to meet local needs including water service. Villages are
establ ished under the Village Law and have essentially the same
goverrmental structure and authority. Each village is governed by an
etected board of trustees headed by a mayor. The board of trustees can
create a board of water commissioners and establish a system of waterworks
for supplying the village and its inhabitants with water or acquire an
existing private system.

Financial aspects of village water systems are similar to those for

cities. Of primary importance is the lack of legal control on use of
water revenues. The revenues collected from the sale of vater may be
used for any legal purpose, and tax funds may be used to cover water

expendi tures.

Towns

Towns are divided into several classes, based upon population and
assessed evaluation. The larger towns are permitted a more complex
goverrmental structure and have authority to perform more extensive
services.
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A town is governed by an elected town board presided over by the
elected supervisor. Towns may provide water service as a town-wide

function. The operating procedures are the same as for city and village

systems.

Water Districts

Countx

County goverrment can establish a county-wide or part-county water
district or extend an existing district. A county district has the
power to develop or acquire a water supply for wholesale and/or retail
distribution. The county district is operated by an administrative
head appointed by the board of supervisors. Some of the functions of
the district head relate to adoption of rules governing the terms and
conditions of service to customers, establishment of retail and
wholesale water rates, purchase of water for resale within the
district, and sale of excess water, subject to approval of the board
of supervisors.

A county water district may be administered by the county water
agency. The agency is authorized to:

1. Asserble data relating to water resources available to the county
for water supply purposes.

2. Sponsor and carry out camprehensive water supply studies.

3. Render engineering and related technical services to
municipalities located within the county.

4, Act as coordinator for water supply services within the county.
Town

Town special districts may be established for water supply services.
The responsibility for formation, operation, and maintenance rests
with the town board. The initiative for creating or extending water
supply service develops from the people applying to the town board for
a district or fram the submission of a proposal by the town board to
the people. A public hearing is required and all those benefitted
must be included within the district. Districts may be part-town or
town-wide in an area and may include vil lages with approval of village
boards.

Financing of town water districts is constrained by the requirement
that monies collected for water services can only be used to pay for
water services in the same town water district. Revenues and

expendi tures over time must be equal, and ordinarily should be equal
each year. Water supply services cannot be used as a revenue raising
device in town water districts, in contrast to city or village systems
or where water distribution is a town-wide function.
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C.

Operation and maintenance costs may be paid from water and other user
charges and, if necessary, from property taxes. Capital improvements
are financed by full faith and credit town-issued bonds.

6. Joint Water Works Systems

The State Constitution provides that the Legislature may authorize
joint undertakings between two or more counties, towns, cities, and
villages for any function the municipalities may carry out
individually, including water supply. Westchester County has such a
joint water works system covering three municipalities.

7. Investor-Omed Water Systems

Investor-owned water works campanies are incorporated under state law
and may be organized as individual proprietorships, partnerships, or
corporations. Most are small developer-owned systems constructed as
adjuncts to another enterprise, usually housing construction. The large
private systems are investor-owned stock campanies which are operated as
water supply utilities.

Capital for the investor-owned companies cames from the private
entrepreneur or the stockholder. Operating revenue is obtained from
the rates charged for water and related services. The financial
matters of private water companies are dictated and regulated by the

Federal Agencies

There are three principal water agencies with important responsibilities
relating to water resources management in New York State. These are the
United States Envirommental Protection Agency (USEPA), the United States
Geological Survey (USGS) in the Department of Interior, and the United
States Army Corps of Engineers (QOE). Two other federal agencies, Housing
and Urban Development (HUD) and Farmers Home Administration (FHA), also
have important programs relating to water supply system improvements.

1. U.S. Enviromrmental Protection Agency

The USEPA is the agency responsible for most of the federal regulatory
programs providing for protection of the enviromment, including
several which pertain to water resources management. These include,
in particular, programs under the Clean Water Act (ONA); the Safe
Drinking Water Act (SDWA); and the Resource and Recovery Act (RRA).

EPA policy in administering these programs is generally to deiegate
may of the specific program activities to the states upon request and
upon attairment of legislative requirements; to provide flexibility
for states to tailor the programs to most effectively meet
envirormental needs within each state, to the extent permitted by
statute; to oversee state performance in carrying out delegated
national programs which use federal grants; and to support the states
through provision of technical expertise and research.
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New York State has received delegation of several of these federzl
programs. Of particular note in relation to the state's water
resources management activities are delegated programs under the GMA,
SDWA, and RRA. The authorities in these acts are generally mirrored
by comparable state legislation, and the delegated programs have in
the past decade provided essential funding support to assist strong
state programs in water pollution control, public water supply
regulation, and solid and hazardous waste management.

Not all elements of the federal program are or can be delegated.
Exarples of program activities for which USEPA maintains direct
responsibility include:

- Development of national drinking water quality standards.

- Designation of "sole source" aquifers under the Safe Drinking Water
Act.

- Underground Injection Control under the Safe Drinking Water Act.

New York State has been generally in accord with the policy of
delegating major portions of the federal programs to the states.
Delegation, accampanied by appropriate levels of funding to carry out
the work, allows for the tailoring of programs to most effectively
meet the needs and conditions in each state. Exceptions are in areas
where a strong federal role is essential to provide a reasonable level
of equity and consistency among states. An example is the need for
USEPA to move more aggressively to establish national drinking water
standards.

U.S. Ceological Survey

The USGS was originally created as a Bureau within the Department of
Interior to classify public lands as to their suitability for mining
and irrigation, and to evaluate the geologic structure and mineral
resources of the nation. The survey's authority and responsibilities
have expanded over the years to include topographic mapping,
geochemical and geophysical studies, stream gaging, and water supply
assessments, as well as several other activities.

Of principal importance for water resource management is the Survey's
Water Resources Investigation Program, which includes (a) water
resources appraisals describing the occurrence, availability, and
characteristics of water resources; (b) statewide networks of
monitoring stations that provide long-term records of surface
streamflows, groundwater elevations, and some water quality
measurements; and (c) specific research to study local or regional
water problems as well as critical water problems of national scope or
interest. Activities within the Water Resources Investigation Program
are usually conducted through cooperative funding agreements with
state and local goverrment agencies under which the USCS generally
underwrites half of the project cost.
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Since the early 1900's, the survey, has maintained a District Office
in Albany to direct its overall proaoram within New York State. A
major sub-district office is maintained in Long Island because of the
particularly important groundwater aquifer system in that area. Other
sub-district offices are maintained in [thaca and Albany to serve the
western and eastern portions of the upstate area, respectively.

U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers, in cooperation with other federal,
state and local agencies, is engaged in the development and
utilization of water resources in the river basins of the nation.
Since the Corps is organized by river basins, their work in New York
comes within the jurisdiction of more than one office; specifically
five districts and three divisions.

Under Section 214 Public Law 89-298 and Section 22 Public Law 93-251,
the Corps of Engineers is authorized 'to cooperate with New York State
in preparing camprehensive plans for development, utilization and
conservation of water and related resources. Funds available to the
Corps for this program have averaged about $200,000 per year and in
recent years have been used mainly for water supply infrastructure
studies.

Water supply is a significant aspect in the planning of river basin
works under Section 6 of the Flood Control Act of 1944, the Secretary
of the Army authorized to make contracts with state municipalities,
private concerns or individuals for damestic and industrial uses of
surplus water that may be available at Corps of Engineers projects.
The Water Supply Act of 1958 makes provisions for water supply storage
in federal navigation, flood control, irrigation or multi-purpose
projects. Under terms of the Water Supply Act, local interests may
reimburse the federal goverrment over a period of 50 years for the
costs involved.

The Corps of Engineers conducted the Northeastern United States Water
Supply (NEWS) study authorized under Title | of the 1965 Flood Control
Act (Public Law 89-298). The Act directed the Secretary of Amy,
acting through the Chief of Engineers, to cooperate with federal,
state, and local agencies in preparing plans in accordance with the
1965 Water Resources Plamning Act (PL 89-80) to meet the long-range
water needs of the Northeastern United States. Fram 1966 to 1978 the
NEWS study produced a series of reports outlining water supply needs
and altermatives. The Northern New Jersey-New York City-Western
Connecticut Metropolitan Area was designated as one of three regions
with the most urgent water supply problems. The regional study was
carpleted in 1978 with recammendations for various actions, incluvding
more detailed study of a water supply project utilizing the Hudson
River.

The Corps Section 214/22 program and the NEWS study have provided
important water resources and water supply system information for the
state program,
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Farmers Home Administration

The Farmers Home Administration (FmHA) conducts a program of direct
aid and loans for water and waste disposal systems for rural
comunities. The program is |imited to communities under 10,00C
people that are unable to finance such projects from their own
resources or through conmercial credit at reasonable rates. The
purpose is to upgrade water and sewer systems in areas of rural
poverty. Supplemental grants of up to 75% of total project costs are
used to assist users in meeting capital investment needs. A similar
program does not exist for larger cities or impoverished urban areas.

Department of Housing and Urban Development

The Department of Housing and Urban Development's (HUD) conmuni tv
development block grant program gives money to cities of over 50,000
(or counties over 200,000) as entitlement grants for a variety of
locally designed programs. These funds may be used for water and
sewer projects. The small cities discretionary grant program provides
similar aid to cities under 50,000 and may also be allocated to water
and sewer projects.

Interstate Agencies

By virtue of its position as a headwaters state for major rivers, New York
has been a member of numerous interstate agencies and has been involved in
numerous interstate activities relating to water resources. The most
important agencies currently active are the Delaware River Basin
Commission, Susquehanna River Basin Camission, Great Lakes Commission and
Interstate Envirormental Commission.

1.

Delaware River Basin Cammission

The Delaware River Basin Commission (DRBC) was created in 1961 by a
compact among the states of New York, Pennsylvania, New Jersey and
Delaware, and the federal goverrment. The agency is primarily
responsible for the planning, conservation, use, development,
management and control of the water and related natural resources of
the Delaware River Basin.

The commission also has extensive authority over allocations,
diversions and releases of water in the basin.

The 12,750-square mile Delaware Basin supplies water to more than 13
million inhabitants of the New York City and Philadelphia metropolitan
areas.

The coammission is an agency in which the participating states are full
operating partners with the federal government. Its five members are
the governors of the four signatory states and the Secretary of the
Interior. New York City, through the mayor, serves in an advisory
capacity to Mew York State because of its water supply development in
the Upper Delaware River Basin.
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The commission's plan for the basin includes water supply, flocd
control, hydroelectric power, recreation, water quality management,
fish and wildlife preservation, soi! conservation and other functions.

The commission's administrative, planning and construction costs are
financed by the signatory parties.

Susquehanna River Basin Commission

The Susquehanna River Basin Commission (SRBC) was created by the
Susquehanna River Basin Compact which became effective with the
signature of the President on December 24, 1970. The commission is
created as a body politic and corporate, with succession for the
duration of the compact, as an agency and instrumentality of the
goverrments of the signatory parties which are the states of New York,
Pennsylvania, and Maryland, and the federal govermment. The
commission is created for the proper management and effective
utilization of the water and associated land resources of the
Susquehanna River Basin. The commission functions in a manner similar
to the Delaware River Basin Comission,

Great Lakes Commission

The Great Lakes Commission (GLC) is established by a canmpact among
the States of lllinois, Indiana, Michigan, Minnesota, New York, Chio,
Pennsylvania and Wisconsin.

The goal of the camission is to promote the orderly, integrated and
camprehensive development, use and conservation of the water
resources of the Creat Lakes Basin. In its work it considers all
aspects of the resources of the basin, including industrial,
commercial, agricultural, residential and recreational use. However,
the coomission's powers are |imited to study and recamendation.

The New York State delegation consists of five commissioners appointed
by the governor. The operating expenses are financed by the signatory
states.

Interstate Envirormental Commission

The Interstate Envirormental Commission (formerly Interstate
Sanitation Camission) is responsible for anti-pol lution measures
affecting coastal, estuarial and tidal waters in a district that
includes parts of New York, New Jersey and Connecticut. The district
extends from Sandy Hook in New Jersey, including all of New York
Harbor, north on the Hudson River to the northerly boundaries of
Westchester and Rockland counties, uaen easterly to Long Island Sound,
then to New Haven on the Connecticut shore and Port Jefferson on the
north shore of Long Island. Along the south shore of Long Island, the
district extends easterly to Fire Island Inlet. The camission has
investigative power and may resort to the courts to campel enforcement
of commission orders. The conmission seeks to develop better
coordination and more active cooperation among the interested entities
toward the construction of necessary waste treatment works to improve
and protect water quality in the district.
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In addition, it has been given respensibilities relating to air
pol fution problems affecting New York and New Jersey.

B-17.

42 HEWVIH 4O INTSNUHYGSG 3IVAS MHOA M3aN



NEW YOHK DIAIE UEFAHIMEN] UF MEALIN (¢



Appendix C

Glossary: A reference for terms used in this report.

Aqui fer

Average Day Demand

C Factors

Consumptive Use

Demand

Dependable Yield

Distribution
Sys tem

Drainage Basin

Drought of Record

A geological formation that is capable of yielding
significant quantities of water to a well or spring.

1. Primary aquifer: one already heavily used for
public water supply.

2. Principal aquifer: a known or potential source for
a water supply, but not yet heavily developed.

The‘ total amount of water produced by a system in one
year, divided by the nurber of days in the year. See
also maximunm Day Demand.

A -measure of interior roughness in pipeline, used by
engineers to determine the friction encountered by water
moving through the pipe, and the inplications for
increased pumping.

Any water use that does not return water directly to
surface or groundwater. Examples are industrial
processing or nutritional uses by humans, plants and
animals.

The total amount of water required from a water suppiy
system; may vary be season, types of use, conservation
efforts, infrastructure condition.

The maximum amount of water than can be withdrawn from a
source without depleting that source under the drought
of record.

That portion of a water supply system that conveys
treated water from the transmission system to the
customers' service connections; includes any necessary
pumps and storage tanks.

The land formations that cause runoff from rain and snow
to flow towards a stream system; in American usage,
synonymous with watershed. There are 17 major drainage
basins in New York State.

Conditions prevailing during the most severe drought
recorded in the region; 1964 is generally used as a
baseline in New York State.
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Excess Capacity

Fire Flow

Croundwater

Infrastructure

Interconnection

Low Flow

Augmentation

Max imum Day Demand

Municipal Water
System

Non-Consumptive Use

Peak Demand

Per Capita Use
(gpcd)

The amount of available raw water (from a source) cr
treated water (from a system) greater than is needed by
consumers; more precisely, the amount of water available
in a water supply system above the maximum day demand of
the system during the drought of record.

Water available in sufficient amount and pressure for
fire fighting, usually through hydrants.

The water lying below the earth's surface in a saturated
zone where all the interconnected openings between soil
particles are filled with water. The source of water
for nearly 6 miilion New Yorkers; half of state's
groundwater use is on Long Island.

The permanent equipment and facilities to operate a
water supply system, such as water treatment plants,
punps, pipelines, storage tanks and reservoirs.

Transmission or distribution |ines connecting two
otherwise independent water supply systems to add
capacity under emergency flow conditions. Connections
may benefit one or both systems.

Release of water from a reservoir to a stream to
maintain a desired flow during periods of reduced stream
flow. .

The largest quantity of water required from a water
system in a single day during the year; where there is
no clear pattern established in a system, it is
estimated to be 150% of average daily demand.

A public or investor-owned utility, operated by a supply
municipality, water district or authority, or by a
private corporation, supplying water year-round to a
municipality, with at least five service connections or
regular service to at least 25 individuals daily.

Any type of use that returns water to ground or surface
waters nearly unchanged in quantity. An example is
industrial cooling.

The greatest amount of water required from a supply
system on an hourly or seasonal basis.

The average number of gallons used each day by each
person served by a supply system, measured in gallions
per capita per dav (gpcd); calculated by dividing
average day demand by the population served by the
system. GCpcd usually includes ai! of a systems' users -
comercial, industrial and institutional, as well as
residential - and and thus reflects more than actual

- personal use.
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Permi tted
Withdrawl

Raw Water

Served Population

Source

Storage

Supp!emental
Supply

Surface Water

System Management

Transmission
System

Treatment

Unaccounted-
for water

The amount of water a system is permitted (by Mew York
State or, in the case of a purchased supply, by
agreement with the water seller) to withdraw fram the
source.

Untreated water, in the source.

The number of people who receive water from a municipal
supply system.

A lake, stream, reservoir or aquifer that is used as a
water supply for human use; a supply system that sells
water to a purchasing system.

1. Raw water storage: the amount of water, usually
measured in million gallons (mg), available in
natural lakes; and ponds or marmade impoundments;
reservoirs,

2. Clean water storage: the amount of treated water
(mg) that can be reserved in a water supply system
for use during peak demand or for emergencies.

An additional water source for a system, used to meet
peak demand or for emergencies.

Oceans, rivers, lakes or reservoirs on the earth's
surface; for water supply purposes, fresh waters only;
may contribute to and receive water from aquifers;
source for more than 11 million New Yorkers.

All the aspects of rumning a water supply system,
including financing, record-keeping, operator training,
operations, maintenance, contingency planning,
conservation, controlling supply, meeting demand and

protecting quality.

Water supply facilities that carry water from the source

to the treatment plant and from the plant to the
distribution system; includes pumps, screens and pipes.

Chemical or physical processes used to remove
contamination from drinking water, including processes
to remove suspended particles, to adjust pH, and to
correct odor, taste or color.

The difference between the amount of water produced and
the amount of water consumed (sold). It includes water
used for firefighting, street cleaning, system flushing
(usually 5% of production) and water lost through leaks
and inaccurate metering (which normally should not
exceed 15% of production).

C-3.
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Universal Metering

Water Conservation

Water Resource

Watershed

Watershed Rules

and Regulations

Water Supply

Water Supply
Systems

Metering of service connections to buildings, not
including metering of individual apartment units.

Practices of water use that avoid needless waste,
including drought contingency plans, public education
programs, and leak detection and control programs.

The fresh water that is available for all uses,
including water supply, navigation, agriculture, power
generation, recreation, fish and wildlife habitat;
arbient water in surface water bodies or groundwater
aquifers.

See drainage basin.

Local ly adopted legal measures which contro! activities
not only in the drainage basin of streams, lakes and
reservoirs, but also for the drainage areas (recharge
zones) affecting principal! or primary aquifers. (See
aquifer).

The amount of water developed or targeted for use,
| imi ted by topographical and climate conditions.

Public or investor-owned systems, including sources,
their watersheds, and water collection, storage,
treatment, transmission and distribution facilities.
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